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Summary—The note gives details of the frosts which have damaged the teak 
forests of the Western Circle of the Central Provinces and Berar in recent years. 
Records of earli-r frosts are also given Attention is drawn to the apparent fact 
that frosts earlier than January do less damage than later frosts : the period of 
great danger seems to be after about the 10th January. Minimum temperatures 
recotded at Khandwa over a series of years are then examined and an attempt 
made to correlate them with the years in which serious frost damage has been 
known to occur, One aspect of the effect of such frosts on the normal forest 


undercurrent methods of management is then given. 
This note is the result of observations during the past two years 


in certain forests in the Western Circle of the Central Provinces and 
applies to them only. It mainly concerns the Hoshangabad and 
Nimar divisions, but to some extent the Melghat and Betul; in all 
these divisions teak is the principal species, Until about 1927 
the management seldom prescribed heavy fellings and attempts at 
regeneration were rare. The effects of frost have been recorded in 
annnal reports from time to fime, hnt no very great importance was 
attached to injury from it and the statement has been made that 
frost never occurred in Nimar. It was generally recognized that 
frost is a danger at the bottom of the steep narrow valleys of the 
Satpuras, and it seems to have been assumed that otherwise there 
was little danger from this source. With some quite definite excep- 
tions the references fo frost damage in annual and other reports are of 
doubtful value and atfempts ta correlate them with actual records 
of frost conditions may not lead very far, After 1927 the system 
of conversion of the forests to uniform by successive regeneration 
felliugs was introduced in Betul division and gradually extended 
to the others. By 1936, nine, eight, four and nought coupes in each 
felling series had been subjected to such fellings in Betul, Hoshangabad, 
Nimar and the Melghat. At first all went well but in February 1929 
there was a serious frost from which regenerated forests at the hottom 
of narrow valleys in Hoshangabad and Befu) suffered; the areas 
affected were quite limited, the damage was anticipated and no great 
A 
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importance need be attached to it. At the same time, however, in 
Hoshangabad, fairly extensive areas of flat land lying on both sides 
of main rivers where they dehouched from the hills suffered and as 
some of these areas had recently heen regenerated the damage done 
was severe, In such coupes the whole of the reproduction was cut 
back to ground level and though teak was able to recover there is 
some doubt even now about the miscellaneous species. It was also 
noticeable in Hoshangabad that a small increase in the height of 
ground had in some cases enabled the young crop to survive the frost. 
This severe frost was regarded as something most unusual in 
Hoshangabad and no very great attention was paid to it, especially 
as regenerated coupes were only one year old. I was myself touring 
at the time in the forests of Nimar along the Nerbadda. Damage was 
only too obvious both in the forest and in the fields of wheat, gram 
and tur (Cajanus indicus). The forests were mainly under improve- 
ment fellings, coppice shoots were certainly cut back, but the damage 
thongh clearly severe was not a disaster in any place. The local 
people said that such frost damage in their fields was quite unknown 
to them, and my own impression at the time was that so cold a spell 
in “frost-free Nimar” was a freak of nature. There was ne great 
frost damage in Betul, but there certainly was damage to standing 
trees in the deep narrow valleys of the Melghat, where the smaller 
trees suffered in the crown, and the misshapen crowns can be readily 
recognised to-day. Here, again, no great damage was done to young 
trees, because they were neither numerous nor concentrated ; the 
damage to the bigger trees did not affect the timber in them to any 
obvious extent : and no action was taken except to record the severity 
of the frost. In the Melghat there are many well-known frost holes, 
especially where the valleys widen out, and these areas are usually 
ragarded as almost unproductive because they are frequently badly 
frosted in years when no frost effects are recorded anywhere else 
except in much less numerous though quite similar frost holes in 
Betul and Hoshangabad. All went well for the next four years and 
regeneration began in Nimar. The teak in the damaged coupes of 
Hoshangabad recovered and the forest officers were rather pleased 
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with the results of their experimental regencration operations on 
rather a large scale, Then occurred another serious frost in January 
1934, which affected much the same felling series as the 1929 frost 
had done. Many coupes 1 of Nimar had been elear-felled undcr the 
new plan and were one year old. In two felling series, Balwara 
(Punasa) and Machak (Chandgarh), practically the whole coupe was 
frosted ; in a few other felling series, low-lying parts only were frosted. 
In Betul division the better forests in the north escaped any serious 
damage, and only quite small patches in obvious frost holes suffered 
at all; the poorer forests in the Tapti valley seem to have suffered 
more but I have not seen them since. The Melghat suffered the same 
damage as in 1929 but on a smaller scale. This frost so soon after 
that of 1929 made the forest officers realize that they were up 
against something fairly serious. Large-scale experiments involving 
considerable change of method were introduced. The methods of 
regeneration prescribed in all Working Plans followed the same lines, 


and wherever reproduction was good regeneration was by clear 
fellings ; regeneration by seedling and coppice is on the whole very 
good in these forests, so that large areas of all coupes had been clear- 
felled. In an experiment in Uskalli felling series of Hoshangabad 
coupe 8 was felled in strips. In other felling series only clearly safe 
areas were clear-felled and the rest treated by removal of the bigger 
teak, opening up of little groups of seedling reproduction and fairly 
general retention of miscellaneous species. There was a certain 
amount of panic and such careful operations were carried out in places 
where it was wholly unnecessary: for it must be understood that at 
the worst only in a fraction of the number of important felling series 
both in Nimar and Hoshangabad have large arcas been damaged. 
There was still more inclination to panie when yet another severe 
frost was experienced in January 1935, affecting, however, almost 
exactly the same felling series as before, 

It now appeared high time that some enquiry into the whole 
question should be made. I had had experience of the 1929 frost but 
was posted in a frost-free division during the frosts of 1934 and 1935. 
However, in March 1935, 1 joined this circle and the importance of 
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the frost question was impressed on me. 7 toured in the east of 
Hoshangabad in April of that yeur, but the more buportant frost- 
affected felling series lie in the west. The two worst affected felling 
serjes in the cast are mainly miscellaneous species where work had 
already been abandoned or nearly so as the revenue from them was 
poor. In the more important felling series small patches of regenera- 
ted areas had suffered. The effects of the 1929 frost could not be 
seen usually in the young coupes as much departmental cutting back 
had been done. The effects of the 1934 and 1935 frosts were quite 
clear. As seedlings are always cut back in regeneration operations 
on account of invariable bad form, all reproduction is really coppice. 
In the bad frost holes all shoots were frosted back to the ground, in 
both years. In Kakri felling series I found all stages of damage 
on the edge of the frost hales and it showed some vagaries, Patches 
which had suffered in 1934 had escaped in 1935, and adjoining within 
a few yards would be shoots untouched in 1934 but damaged in 1935. 
In such cases the damage generally affected only the top foot or so 
of the stem but it was tather a puzzle. In this felling series the valleys 
are not very weil defined and the country is rather of a rolling un- 
dulating type. From my subsequent observations I am inclined 
to think that this vagary is explainable especially as it is found also 
in frost-damaged fields on rolling country. The periods of low 
temperature occur when there is no great general movement apparent 
in the air, in fact frosty nights are fairly still, There are, however, 
definite movements of the air and even a small current can hold up 
the descending currents of cold air, causing it to pile up and thus 
cause frost damage. In well-defined country these air currents will 
follow the valleys one way or the other and any frost damage that may 
occur is likely te affect the same spots. In more undulating country 
these air currents may be expected to follow a less general course 
and the cold currents are liable to he held up at more varying spots. 

The cold weather of 1935-36 was a mild one and there seems to 
have been no frost damage except in the really bad frost holes. I 
was able to tour through the worst damaged parts of Hoshangabad 
and Nimar, in the better forests of Betul and also in the Melghat. 
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The damage done in the previous year was everywhere clear to the 
eye and that of 1934 equally so except, of course, where cutting back 
of damaged stems had taken place. Damage had occurred in many 
felling series but in the hillier parts it was confined to the lowest 
ground and to definite areas of small size, so that no great amount 
of importance need be attached to it. The areas in Hoshangabad 
damaged badly have already been described as the flat lands where 
the main rivers debouch from the hills, There are three such big 
tributaries of the Nerbadda. There is little such flat land where 
the Moran leaves the forests and so there is not much damage. On 
the Machak there are Jarge areas of this type of land and on the 
Ganjal very large areas. Many such areas had been clear-felled for 
regeneration and in every case, with the exception of higher lying 
patches, everything had been frosted back to the ground by frosts 
of 1934 and again of 1935. Teak is hardy and has coppiced again. 
Miscellaneous species are only a small proportion of the erop; my 
impression was that a large proportion was killed but not having 
seen the forests before for many years I may be mistaken. One 
felling series on the Ganjal, Amakatara, is largely situated on low 
ground, and I found that large areas of unregenerated forest are 
nearly pure teak of unusually bad form, showing clear evidence that 
the crowns had suffered severe damage from frost in many recent 
years. Such areas can never be of much value as forest. Fortunately 
this was the only such case I saw in this part of Hoshangabad, but 
it does not follow that others do not exist, The recovery of young 
teak from severe damage by frost in two successive years is remarkable. 
Frost merely coppices it and I doubt if very many individuals are 
completely killed. Given a series of frost-free years, I see no reason 
why such frosted areas should not grow up into a forest again. An 
experiment had been made in Uskalli felling series Coupe 8 by felling 
in alternate strips only : the strips arc 40 feet wide and run north to 
south. Alternate strips of this width were left untouched and in 
the others only teak was felled : miscellaneous species, however, were 
few. The leaf-fall here takes place in catly January so that in no 
ease would the retained strips give much protection from the sun in 
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the dangerous periad of January and early February. Other 
experiments had been made elsewhere by retaining all miscellaneous 
Species and all teak below about two feet in girth. This will ensure 
a crop of some sort on the ground, but clearly we are not regenerating 
the forest as prescribed ; so far no alternative presents itself. It may 
be bad silviculture for teak but until we know moreabout frost, T can see 
no system which will not endanger the existence of such forests as frost, 

In Nimar widespread frost has been experienced in the forests 
lying on both banks of the Nerbadda but the worst is certainly on the 
south bank and it is here that J spent most of my time. The damage 
done is severer in two felling series, Bahyara {Punasa Range) and 
Machak (Chandgath Range), but a number more are affected, Neat 
Balwara, the bank of the river is formed by a low range of hills some 
hundred feet or so high. The drainage runs to the north and the 
main tributaries cut throng) these hills. South of the hills the 
country falls away often fairly gently for about three miles when an 
open cullivated black sei) plain is reached, The intervening country 
is Balwara felling series, The ground is gently undulating but there 
are flat patehcs of shallow black soil of many acres especially on both 
banks of xalas, and it is on these soils that the best teak forest is 
found : the type of forest is much the same as in tho frost-damaged 
flats in Hoshangabad. This felling series and the adjoining forests 
have been heavily worked for years, mostly by improvement felling 
series, but from 1932-33 the Balwara felling series main fellings have 
been practically clear fellings for regeneration, Coupe 1 was one 
yeur old when it was frosted back by the 1934 frost, Coupes 1 and 2 
were both exposed to the 1935 frast and hoth were almost completely 
cut back by it. There was a curious fact in coupe 1. A few acres, 
the lowest lying in the coupe and along the nala forming its boundary, 
were left untouched in fellings because the stocking was only about 
+4 and reproduction poor, The standing trees were damaged by frost 
in the crowns bet in no case severely, On the other side of this nale 
is the same general type of forest as coupe 1, and it was thinned, 
partly before the frost of 1935 and the rest after the 1935 frost. 
Thinnings in each case had opened the forest up heavily, say to ‘7 
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density, The part thinned early had suffered very severely 
from frost. My notes read that there has been much damage which 
has affected the tops of trecs even fifty feet high : sometimes only the 
tips of trees but sometimes whole crowns have been killed, Some 
trees, even small ones, have escaped allugether for no apparent 
reason. The presence or absence of big crowned miscellaneous 
species seemed to have no influence and I could see no rhyme or 
reason for the way in which the frost has acted. A badly frosted 
big teak tree may adjoin a smaller one that has escaped. Some whole 
patches have escaped for no obvious reason. The crop thinned after 
the 1936 frost had also suffered but not so badly. I then inspected 
all the forest in this valley, and it is a teak forest, say fifty feet high 
and generally very dense. Frost damage is inconspicuous but clearly 
there if looked for. Generally only the tips of the trees are touched 
and there is seldom damage to whole crowns. I thought I could 
trace damage of the three recent frosts of 1929, 1934 and 1935. I 
inspected large areas in the vicinity and there is no doubt that any 
recent felling, even a thinning, lets in the frost. Another curious 
fact that seems to emerge is that forest that has been untouched for 
a number of years, even an open crop such as that remaining in 
coupe 1, seems to be able to resist the attack of frost much better 
than a recently thinned crop. A fact noticed which may have some 
bearing on the frost question is that in these types the standing erops 
of teak have lost most of their leaves by the middle of January, but 
the young crops of one and two years still carry the bulk of their 
leaves. The damage done in the Machak felling series is nearly as 
bad as in Balwara. Some large ateas had been felled over here by 
heavy improvement fellings shortly before the present working plan was 
introduced. All such areas on the low ground have suffered heavily, 
There was no damage whatever along the banks of the Nerbadda. 

In my wanderings round these forests I found one bad frost hole 
in Balwara and near its edge, I might even say adjoining its edge, 
was a little group of about a dozen teak poles of say 50 to 60 feet 
high, all with perfect boles or nearly so. The crowns of each tree 
showed evidence of each of our three recent frosts, and without doubt 
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each crown had suffered from each frost of 1929, 1984 and 1935. It 
seems fair to argue that during the 40 odd years of the life of these 
trees, while the boles were growing, there had heen no frost serious 
enough to do any but slight crown damage ; otherwise one or two of 
the boles would have shown some sort of deformity. 

At this stage I record my impressions that I received from 
inspections.— 

_ () This tract grows wheat, tur and gram, all suffering from 

bad frost. These crops were damaged hy frost in 1929, 
1934 and 1935. The local people hardly remember such 
frosts previous to 1929 but I did get some information of 
a light frost about 1916. 

(#) The effects of severe frosts persist on teak trees throughout 
their lives and the damage done by the 1929 frost is clearly 
to be seen seven years later, Ignoring frost holes no badly 
shaped crops are to be seen anywhere except the case of 
Amakatara felling series in Hoshangabad. 

(iii) Forest. officers have a tradition of frost damage at the 
bottoms of valleys in the hills. There is no such tradition in 
the flat areas which T have described as the bad sufferers 
now. 

I tried to find out at what period of the day the actual damage 
by frost oceurs. One has learnt that damage is caused not by the 
frost but by the subsequent thaw in the warm sun of the early 
morning. It certainly is a fact that at the dawn no damage is obvious 
and frosted young teaks are covered with rime, but the leaves are 
green. As the sun gets higher the leaves quickly turn brown, This 
is not adequate proof that the rupturing of the cells took place at the 
thaw and not at the onset of the frost. The local people, however, 
told me that they could sometimes save tur crops in a field by dragging 
a rope across the crop to remove the rime from the plants before it 
melted ; this is at least interesting but I had no chance to test it. The 
same people also said that a heavy dew and a wind are always present 
when frost damage is severe in their fields, 


’ 
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With the idea of trying to find out something more on the 
subject, I asked the Director-General of Observatories for figures of 
minimum temperatures as recorded at Hoshangabad and Khandwa, 
He supplied the figures from 1876, together with other useful infor- 
mation for which T had not asked, Hoshangabad is situated far from 
forests and on the bank of the Nerbadda ; temperatures below 40° F 
have rarely been recorded, T have not made any use of the 
Hoshangabad figures and what follows applies to Khandwa figures 
only. Minimum temperatures are recorded under certain standard 
conditions and it does not follow that there is no frost unless 32° F 
is recorded. The criterion adopted by the Indian Meteorological 
Department for frost conditions at ground level on exposed sites is 
that a minimum temperature of 40° F should be registered under 
the standard conditions used by that department, namely at a height 
of four feet from the ground by thermometers exposed freely in a 
standard shed or Stevenson screen, It is possible to test the appli- 
cability of this statement to wooded areas as we know that severe 
frost damage occurred in Nimar (Khandwa) forests in 1929, 1934 and 
1935. Also it is known that a severe frost occurred in 1905, The 
following are the minimums recorded in Khandwa in these years: 


1905 -. 367° on 8th February (4 days below 40°) ; 
1929 -. 886° on 2nd January and 330° on Ist 
February (4 days below 40°). 
370° on 29th December (4 days below 40°); 
1934 .. 360° on 13th January (6 days below 40°); 
and 37-0° on ist February (2 days 
below 46°). 
1935 -. 350° on 16th January (5 days below 40°), 
This would seem to confirm the statement of the Director-General 
of Observatories, 
_ The Forest Department has fairly reliable records that frost 


damage occurred in the above years, It now remains to see on what 
other days during the period 1905—35 minimum temperatures below 
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40° F have been recorded at Khandwa. They are— 


1906 -. 382° on 17th January (2 days below 40° F), 
1908 .. B81? on 28th December (1 day below 40° F), 
1911 +» 36-7? on 2nd February (1 day below 40° F), 
1914 .. 38°7° on 22nd December (2 days below 40° F), 
1916 +. 351° on 8th February (1 day below 40° ¥), 
1922 -. 87:6° on 27th December (2 days below 40° F), 
1926 36-6° on 27th December (3 days below 40° F), 


The annual reports have heen examined for record of frost damage 
during these years. There are reeords in very meagre terms but 
I fancy they all refer to frost hole damage and not to flat area damage. 
In fact I must reject all this desirable information on account of lack 
of detail and standard of comparison, For example, reading these 
reports one would imagine that the worst frost occurred in 1910-11 
which it certainly was not. 


If it is a fact that severe frost damage has not occurred in the 
Punasa and Chandgarh forests between 1905 and 1929 one feels called 
upon to try to explain why it did not occur in the other years when 
temperatures were recorded at Khandwa similar to those recorded 
in the known bad frost years, The Director-General of Observatories 
has observed that “It is seen further that during the frosts of 1929, 
1934, 1935 the minimum was helow 40° F on a number of consecutive 
days; on such occasions the frost damage would naturally be much 
greater than if the minimum should fall below that value for a single 
day.” One notices that in 1905, 1929, 1934, 1935 the minimum 
temperatures below 40° F lasted for 4, 4, 6 and 5 consecutive days. 
In 1908, 1911, 1916 the minimum below 46° F occurred on one day 
only, in 1906, 1914, 1922 on 2 days only and in 1926 on 3 days. This 
may explain why we got no serious frost damage in 1908, 1911, 1916 
and possibly also in 1906, 1914 and 1922 but the three consecutive 
days below 40° F in 1926 appear tn he somewhat anomalous. The 
only explanation I can suggest is that this frost occurred around 
27th December. At this period the teak and many other trees in 
Punase and Chandgarh still carry a fair crop of leaves which appear 
to confer a certain protection against cold (blanket-effect) whereas 
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in the latter half of January and early February the teak has lost a 
good proportion of its leaves. In this connection 1 may mention 
that there were 4 consecutive days below 40° around 29th December 
1929, and as far as I know mild frost damage only was recorded in 
this season (1 30). 

One is inclined to think that the frost. dangerous period in these 
forests is from about 10th January te 10th February which is also the 
period of the fall of the teak leaves in this locality. T have received 
the records of minimum temperatures at Khandwa over a period of 


61 years (1875 to 1936). The following table shows the dates when 
minimums below 40° F, have been recorded and also the total number 
of days below 40° which are frequently but not always consecutive: 
JANUARY VRRRUARY NOVEMBER: DECEMBER 
Year I speares 
Number Number Number N 
Date a umber 
ate | otdays | Date | opdays Pate oF days | Pate | oe days 
1875 1 3 
1878 8 Dl was ¥ s “3 
1879 as re % i 20 “ 
1883 A Ss oe H 
1888 4 » - 
1887 9 2 & 
18¥3 10 1} 
1897 ‘ 
1809 9 5 8 : 
1900 25 1 : 
1902 ‘ 
ee 27 6 
1906 17 7 
1908 ‘ 
191 as . 
tors . i: 
1916 8 1 es 2 
1922 5 , 
1925 o4 2 : a 2 
1926 |, . : e = ~ "y ey 
1929 2 2 1) 8a) 0 a 3h q 
1934 1a 6 1 2 3 
193K 16 | Pose = 7 es a 
Se 


The minimums recorded in 1893, 1897, 1906, 1908, 1914, 1925 
were only just below 40° and as the figure was recorded only on 1 or 
2 consecutive days these were almost certainly not frost. years, 
Similarly, bad frosts probably occurred in January-February 1875, 
1899, 1905, 1929, 1934 and 1935 but in 1875 the minimum was onlv 
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38°7° at Khandwa on Ist February. In 1899, 1905, 1929, 1934, 1936 
there must have been bad frost damage. So far as December is 
concerned there have been bad frost years in 1878, 1879, 1883, 1902, 
1929 but it is uncertain whether any serious frost damage oceurred to 
the standing tree forest on these occasions. T may mention, however, 
that in the Melghat a number of successful teak plantations were 
made in low-lying villages between 1870 and 1880 and that this work 
was abandoned on account of frost damage. It would appear that 
the December frosts of 1878, 1879 were probably the cause of this 
remark in our records and that these plantations grew up into the’ 
present fine woods they are, during the apparently frost-free years 
hetween 1883 and 1899, The height and density of the 20-30-year- 
old crops presumably enabled them to eseape very serious damage 
from the severe frost of 1899. 

The conclusions one would like to draw from these facts are aa 
follows. Damage to standing crops of the forest has probably occurred 
in the past in the years of severe frosts between 10th January and 
10th February, namely 1875, 1899, 1905, 1929, 1934, 1935, that is to 
say, at fairly infrequent intervals—six times in 63 years, This is 
true for crops of medium height orover, which appear to be naturally 
protected against the effects of severe December frosts. We cannot 
so assume that young regenerated coupes of small height growth will 
be able to withstand damage from December frost to anything like 
the same degree if at all and therefore damage to young plantations 
and young regenerated woods would have occurred in the seasons 
1874-75 (2), 1877-78 (0), 1878-79 (4), 1883-84 (14), 1898-99 (3), 
1902-03 (1), 1904-05 (21), 1926-27 (1), 1928-29 (0), 1929-30 (3), 1933-34 
(0), 1934-35 (1), namely 12 times in 63 years. The figures in brackets 
show the namber of frost-free years intervening between frost years. 

If the badly frosted areas of Punasa and Chandgath had been 
worked under the present Working Plan from 1876 we ought to have 
now (without frost damage) a forest consisting of 60 coupes of ages 
from 1 to 60 years. We should not have got this on account of frost, 
Coupes i to 7 would have been eut back by the frosts of 1878-79 and 
1883-84 but would have grown beyond the danger of obliteration in 
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the 15 years up to 1898-99 and by 1936 would be 53 years old. About 
8 of the coupes worked between 1883-84 to 1898-99 would have been 
big enough to survive the 1899 frost and about 7 would have been 
cut back. These together with the coupes worked between 1899 and 
1905 would have been cut back in 1902 and 1905 and all these. conpes— 
7 plus 5—would have grown into a forest from 1905 and would in 
1936 have been 31 years old. During the frost-free 21 years~ 
1905—27—about 14 coupes might survive the effects of the 1927 
frost and 7 would be cut back and never get a hope of growing 
above the frost up to 1936. The position at the end of the Working 
Plan period ought to have heen the normal series of coupes 1 to 
60 years old. Instead we should have— 
8 coupes 53 years old. 1 coupe 28 years old. 


leonpe 52, 14, 2 4 
} eer: | eee ds. 55, 26> 
i, 50 3 1, 26 ” 
Teens Ao ay 1, 4  y 
1, 48 a 1 4, «23 a 
1, 47 os 1, 22 ” 
1, 46 3 1, 2 oe 
1, 4, 1, #0, 
14 coupes 31 se 1 , 19 ” 
Teoupe 30, dD Avge 16h at5s 


1, @ 4 i. iF % 
16 coupes 1 year old. 

Thave assumed above that coupes 8 years old can escape oblitera- 
tion by severe frost. [ do not know if this is true ; the only fact I do 
know is that the Jawardha coupes of Hoshangabad could not escape 
obliteration after 4 frost-free years, 

It is not possible for us to say that because we have recently gone 
through a series of bad frost years, we are now in for a series of frost- 
free years, All we can say is that we have had in the past 60 years, 
three periods of bad frost separated by long periods, comparatively 
free from frost, and that a similar sequence will occur during the 
next 60 years. When we shall begin the next series free from frost 
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it is impossible to say until it has occurred. The question we have to 
ask ourselves is whether we shal] be satisfied during the current 
rotation with a result such as that shown in the example given in the 


previous paragraph. 


ADDITIONAL NOTE ON PLANTATION OF DALBERGIA 
SISSOO IN KEONJHAR STATE 
H. F. Mooney, LF.S., 
Forest Adviser, Fastern States, Sambalpur 

Ilaving recently visited the sissoo plantation described in the 
Indian Forester for January 1936, I should like to add a few remarks 
about: its progress in view of the scepticism that was expressed at the 
time regarding the figures of growth. The plantation is now over 
six years old, having been started in April 1930, and has proved so 
promising that it is proposed to take up further tracts of sandy waste 
both along the Baitarani river in Keanjhar State and in the riverain 
tracts of Baramba and Narsinghpur States along the Mahanadi. The 
local value of the plantation is appreciated by the villagers, who are 
not too well off as regards their supplies of timber and fuel; and 
requests have been made hy them that the sissoo plantation should 
be extended in order to assist them, which is being done. 


As regards measurements, the maximum individual height of the 
sissoo is 61 feet, the same specimen having a diameter of 9} inches. 
The maximum diameter is now 10} inches, the same tree having a 
height of 55 feet. The average height of the best areas (which 
constitute about 50 per cent. of the whole) is 45 feet and the diameter 
6 inches. The average for the whole plantation, including some 
poor areas, is estimated to be between 35 and 40 feet. The increase 
in height between the Sth February and I4th August 1936 varied 
from six to nine fect by actual measurement. The heights are actual 
mncasurements made with graduated bamboos, so there is no error 
due to ocular estimates. 
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An area now 4 years old gives some interesting figures. This 
area failed in the first instance due to an invasion of tdndi grass 
(Saccharum spontaneum). The grass was cut without effect and was 
ultimately uprooted (a difficult task). The sissoo plants were pul 
oub 6 feeb X 6 feet and have now reached an average height of 33 
feet, the highest being 38 feet with a diameter of 64 inches. The 
closer spacing has resulted in the suppression of the ééndi grass which 
is now tapidly disappearing. 

In the areas taken up in 1930 the spacing was 10 feet x 10 feat. 
Owing to the superlatively good growth of the sissoo the grass has 
already been completely suppressed over most of the area and its 
place taken by T'ridaz procumbens, L. and afew shade-bearing grasses. 
On the other hand, where the sand is deeper and the growth of stssoo 
has not been so rapid, there is still a dense growth of grass which 
will probably remain for some time. Future plantations will be 
spaced 6 feet x 6 feet. 

In the note of January last, the general failure of Casuarina 
was ascribed to the depth of sand. This appears to be quite true 
where the depth is greater than 9 or 10 feet. Under these conditions 
neither the sissoo nor the Casuarina thrive, the plants being still 
mostly less than 3 feet high. Elsewhere, I think, the trouble has been 
the failure of the Casuarina to compete with the very rapid growth 
of the sissoo. The original intention of introducing the Casuarina 
was to clean the sissoo and to keep down grass. Generally speaking, 
it has disappeared. Only where small groups of pure Casuarina 
occur or where there are isolated individuals has this species suc- 
ceeded. Where not interfered with by the sissoo it has done quite 
well, the best stem measuring 623 feet high and 8 inches in diameter. 

Tt is interesting to observe the species that have entered the 
plantation since work commenced. It must be borne in mind that 
the area was a barren, sandy waste in 1936, completely devoid of 
vegetation except for a few clumps of Saccharum spontaneum, which 
was beginning to make its appearance. The area is more or less 
surrounded by cultivation, chiefly rice fields. The following is a list 
of the principal species observed in the plantation (*indivates frequent 
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or abundant, ** very abundant) :— 

*Anogeissus acuminata, 

*Bridelia retusa, Trema politorea, * Azadirachta indica, Ailanthyus 
excelsa, Hymenodictyon eacelsum, Strychnos nuz-vomica, Eugenia 
cumini, Alstonia scholaris, Ficus religiosa, Caseuria tomentosa, 
*Ipomoea pes-tigridis, **Tridax procumbens, Pogostemon pleciran- 
thoides, *Ozalis corniculata, Ageraium conyzoides, *Saccharum 
spontaneum (at first abundant, disappearing as the canopy closes), 
Oplimenus compositus and a few other grasses not identified. It 
seems clear that nim, Bombax, Bridelia and Anageissus acuminata 
will form an appreciable mixture in the crop as time goes on, which 
should prove useful as the sissoo was planted pure over most of the 
area after the failure of the Casuarina. Kharr will be tried in future 
plantations. 

The total cost of planting 206 acres and tending for 6 years 
amounts to Rs, 6,450 including compound interest at 34 per cent. 
on all expenditure including overhead charges. The revenue from 
cleanings and other miscellaneous items amounts to Rs. 140 for the 
same period. From now on, maintenance and supervision costs will 
be reduced and it seems certain that the undertaking will yield a very 
handsome return ; especially if the present tates of growth are 
maintained. 

A rough soil test carried out in the area of best average growth 
showed that the silt-cum-clay fraction was less than 4 per cent. of 
the whole, the balance being coarse and fine sand. In this locality 
the depth of sand overlying fertile (formerly arable) soil is about 4 feet, 
so it does not take the root of the sissoo long to penetrate the sandy 


layer. 


REPRODUCTION OF THE ANDAMAN FORESTS 
By B. 8. Crencarra, P. F. 8. 

Mr. B. B. Oamaston in 1908 (Indian Forest Records, Volume 1, 
Part TIL paragraph 1, page 241) says: “Saplings and young poles 
as well as trees below 6 feet in girth are very scarce jndeed”.....- 

This remarkable disparity in the age classes can only be explained 


by assuming that there has been a very recent change in the condition 
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of the vegetation in the Andamans, the conditions under which the 
existing crop of mature and over-mature trees arose having given 
place to others unsuitable to the successful reproduction of padauk. 
Professor Troup in his book The Silviculture of Indian Trees says: 
“ Frequently the change takes place by reason of conditions (moisture, 
shade, ete.) produced by the formation itself.” What is true of 
padauk is also true of other deciduous and also of evergreen species, 
viz, gurjan, lambapatti and bakota. Whatever may be the enuse for 
this change we have now got to face the fact that the Andaman 
timber species now well-known in the muzket are only transient and a 
stage in the progressive succession towards climatic climax and may 
as Mr. Smythies says (“Sal and its regeneration,” Indian Forester for 
April 1932, page 199, paragraph 10): “in the time space continuum 
fade away as a morning mist” unless Foresters step in and prevent 
this disaster, Therefore, extensive experiments, both natural and 
artificial, to secure their regeneration were tricd from time to time 
and before the end of 1933, the problem of deciduous species was” 
solved. (Indian Forester for January—March 1934.) Evergreen 
species, however, especially gurjan, remained refractory and Mr. 
Trevor, Inspector-General of Forests, in his ‘‘ Note on a tour of 
inspection of the Andaman Islands, 1934,” ordered that “ the problem 
of regenerating gurjan ia not yet solved and intensive rescarch on 
this matter must be continued.” 

Silviculture Requirements of Gurjan.—A study of the silvicultural 
requirements of evergreen species, especially of guajan, the reproduc- 
tion of which was causing anxiety, revealed the following facts : 

Gurjan is a collective name for all species of Dipterocarpus found 
in the Andamans, viz., (1) alatus ; (2) grandiflorus, (3) turbinaius ; 
(4) pilosus and (5) kherrii. 

Of these only the first is the most common and the second and 
third are the most frequently met with. Therefore, only these three 
species were studied. 

1. Dipterocarpus alatus—The giant of the Andaman forests 
grows at its optimum in the moist alluvium soil and moist valleys 
and depressions, It reaches a height of more than 10 feet with 
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nearly always a clear and cylindrical hole 70 to 80 feet and a girth 
of 16—25 feet. 5 

: Tt sheds its leaves in December and the new leaves appear almost 
immediately, It flowers every year in January but profusely once 
in two years. Paroguets destroy both flowers and green fruits to a 
considerable extent. The sceds ripen in April and May, They loose 
their vitality quickly and unless scedfall coincides with rainfall, 
germination rarely occurs. The seeds are winged and unless the 
ground floor is clean they rarely reach the soil, 

In favourable years, when the monsoon sets in ed rly, germination 
takes place in large numbers, even in thick jungles on undecomposed 
jeaf mould and on branches and twigs, But they all die or decay 
if the monsoon is continuous and only those which have found the 
mineral aoil survive. 

‘The young crop bas great power of persisting under heavy shade 
for at least one or two years and unless smothered by weeds and clim- 
bers (which ig nearly always the case), slowly pushes its way through. 
This is, therefore, one of the few species whose younger age classes are 
sometimes met with. Half a dozen or more seedjings, one or two 
years old, are not uncommon under nearly all mother trees. 

Gurjan seedlings do not seem to like heavy opening at least in 
theit first year. Their growth is very slow and reaches about 2—4 
feet in two seasons, Once they are well-established, i.e., once they 
have passed through at least one dry season, a heavy opening of the 
tree cover is beneficial. 

Artificial reproduction by sowing direct or putting in transplants 
was not a success. Planting seedlings from the jungle was also not a 
success. 

Its power of reproduction by coppice is very poor ; planta up to 
2 feet in girth coppice freely and above 3 feet rarely. 

It has a smooth bark and a straight cylindrical bole. The 
climber-bound trees are, therefore, rare. 

Deer eat them when they have no other suitable grazing. 

2. Dipterocarpus grandiforus—The silvicultural requirements 
of this species are similar to that of No. 1 except that it is found only 
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onhills and hill slopes. It flowers in January and the seeds ripen much 
earlier than the others. They very often fall before the monsoon 
sets in with the result that they fail to germinate. The younger age 
classes of this species are therefore very rare, 

3. Dipterocarpus turbinatus—The silvicultural requirements 
of this species also are similar to No. 1. It is found on the hills and 
also on the flat alluvium. (6 flowers late, February—March, and the 
seeds are ripe in June, This species therefore reproduces itself better 
than the others. 

Recent Efforts to Ruise Gurjan—Experiments to raise grrjan 
date back to the period it was put on the market but since 1933 these 
experiments have been carried out in Long, Guitar and Porlob 
Islands and Kyitaung in Middle Andaman Islands. 

Long Island Experiment, -- This island is covered completely with 
semi-deciduous jungle, fast heading towards climatic climax formation. 
Gurjan (only alatus and no other Dipierecarpus is found in this island) 
predominates and in places gives the appearance of an old gurjan 
plantation. 

Thirty acres in this area were treated in January, 1933, by 
cutting all undergrowth, raising the canopy to 40 feet, and in April 
burning the slash. Gurjan flowered profusely but paroquets swarmed 
round like flies and destroyed both flowers and tender fruits and 
allowed only a few to reach maturity and to reach the soil, Germi- 
nation was, therefore, poor, 

Any advance growth already on the ground, in spite of precaution, 
died of excessive heat produced by the conflagration while burning 
the brushwood. A thick carpet of koko, padauk, etc., seedlings came 
up but before they reached six inches, decr destroyed them, Therefore, 
attempts to restock the areca with gurjan seedlings from the adjoining 
jungle were made, but these also failed to establish themselves. Any 
that survived the heat and also all those that germinated after the 
treatment, were browsed heavily by deer after they had eaten up the 
more succulent plants. This experiment was, therefore, abandoned. 

Guitar Island Experiment.—Vegetation in this island is very 
similar to that in Lung Islund, Except for the few lop storey 
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trees, like gurjan, padauk and koko, everything else is completely 
evergreen, 

In May 1933, six gurjan trees within about 12 acres were noticed 
to have a large number of mature seeds. The undergrowth was at 
once cut and the tree canopy raised to 40 feet. But due to past heavy 
fellings, the overhead shade could nof be controlled and in many 
places big gaps were made. As it was then raining no burning was 
attempted but the mother trees were felled and removed in June 
immediately after sced-fall, Germination was complete and profuse 
in June and July and gave a dense crop of seedlings within a radius 
of 100 feet from the parent tree. A large number of these seedlings 
were pulled out and planted in places where such regencration did 
not exist within these 12 acres. But these and also a large percentage 
of the germination, especially those on undecayed leaf litter, died in 
the frst broak of the monsoon, After the rains, further casualties 
occurred among the seedlings that were fully exposed and it was 
feared that the whole area as a gurjan experiment would be a failure. 
However, other species especially white chuglam (Lerminatia bialata) 
and lambapatti (Sideroxylon longipetiolatum) had come up in large 
numbers and were growing well. Toungpeing (Artocarpus chaplasha) 
seedlings similarly planted were also doing well, So, even if gurjan 
had failed, this area. would still have been completely stocked. 

An examination in January and February, 1934, showed that a 
large number of gurjan seedjings were still flourishing. But what 
was most puzzling was that sickly and dying plants were found side 
by aide with very healthy and robust planta, both under heavy shade 
and in the open. The sickly plants were easily pulled out and their 
root system showed that they were affected by some disease. The 
healthy plants could not be pulled so easily. 

Tn 1934 and 1935 the young crop was kept weeded and the tree 
canopy gradually raised until it is nearly open now, The whole 
area is at present completely stocked with gurjan, forming about 
35 per cent. of the crop. Around the stumps it isalmost pure gurjan. 
The best height is 9 feet and the average height is 6 feet 3 inches 
and the best growth is in quite open patches. 
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These two experiments showed that— 

(1) Paroquets should be kept out of the way from the flowering 
stage, 

(2) Burning that is indispensable in deciduous jungle is definitely 
harmful for gurjan a8 it is extromely difficult to protect the 
seedlings of these fire-tender species, 

(3) Initial cutting of 40 feet is too heavy an opening for the 
unestablished secdlings of this species. 

(4) Deer browse heavily and destroy the plants when they have 
nothing else more succulent to eat. 

Further experiments were accordingly tried in Porlob Island 

and also in Kyitaung Middle Andaman Island. 
7 Experiment I, Porlob Hill, Porlob Tsland.—In Porlob Hill, a 
typical hill evergreen forest, an area of ten acres was treated in 
January 1934 by cutting all undergrowth and all shrubs up to a 
height of 10 feet from the ground. The gurjan in this area is mostly 
turbinatus, The seeding of this species in 1934 was poor, it was 
therefore left to itself. In 1935, however, the sceding was good and 
so also waa germination. The area is now covered with a large number 
of gurjan, lambapatti and red bombwe (Planchonia andamanica) 
seedlings. Nothing further has been done here—not even weeding 
aa it is an isolated patch and the main object was to see whether 
germination could be induced, Further development of the seedlings 
is being watched. 

Experiment 11, Lal Tikri Hill, Porlob Island.—1n 1930 and 1931 
whentheadjoining areas were taken up for treatment to raise padauk, and 
other species, this hillock, 29 acres in extent, a typical hill evergreen 
forest, was carefully left alone as the silviculture of evergreen species 
was very little known then, The only gurjan, Dipterocarpus grandi- 
florus found in this area had mostly been removed in the past fellings. 
What was left behind was some Ficus-bound gurjan, Myrstica and 
other uscless tree-growth. Few seedlings of gurjan in occasional 
patches were also struggling for existence. 

Harly in 1934 undergrowth was cut and the tree canopy raised 
to 20 feet, Wherever patches of gurjan seedlings were found, the 
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canopy was raised to 30 feet. In June some germination of yurjan 
war noticed. As this was nof considered sufficient to completely 
stock the area, white chuglam, white dhup and papita were proposed 
to be planted in July. Before this was dane, there sprang a pleasant 
surprise in the appearance of lambepatti seedlings in Jarge numbers 
completely filling up the whole area, It was more so because of the 
complete absence of any lambapatti tree within a radius of at least 
two miles of this hillock. It was, however, soon discovered that 
the Andaman Impcrial pigeons were the means of sowing these secede, 
Lambapatti fits get ripe in dry weather and these birds voraciously 
swallow them. Tn dry weather they usually roast in evergreen 
jungles and drop the seeds undigested, 

The area was kept well weeded in 1934 and 1935 and the tree 
canopy gradually raised to 80 feet. Both gurjan and lqmbapatti 
ale Now growing very well—lambapatti is very much faster and is 
already 8—10 feet high. 

Experiment I, Kyttawng—5 acres.—Kyitaung, a typieal hill 
evergreen forest, was felled over for extraction early in 1933, after a 
careful selection of gurjan mother trees—gurjan, unlike padauk and 
other deciduous species, are usually sound and straight. Therefore, 
with the only guide of a girth limit of 9 feet and over for exploitation 
fellings, it invariably happens that very rarely any tree to sow seeds 
is left. hehind—Dipleracarpus alaius on the lower slopes, grandiflorus 
and furbinains on the ridges and higher slopes and also lambapattt 
formed the predominating species. 

Tmmediately after the fellings about the end of 1933, this area 
was taken up for treatment. As a fair amount of advance growth 
of qurjan in small patches was found scattered over the whole area, 
the undergrowth was cut and the tree canopy raised to 30 feet, The 
mother trees flowered profusely and the paroquets were again there 
in their thousands. But Bush Policemen who were stationed here 
for protection against Jarawas—a hostile tribe whose only contact 
with civilization is with his arrow usually shot through the chest of, 
aome unfortunate man—were detailed to expend their usual quota of 
ammunition on these birds instead of firing blank.to scare away these 
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implacable wild tribes, This had the desired effect, seeding was 
profuse, rainfall was timely and germination was therefore abundant 
and the whole area except for small patehes was one mass of gurjan. 
seodlings in July. Besides these, lambapatti, red bombwe (Planchonia 
andamanica) and toungpeing (Artocarpus chaplasha) also came up and 
filled up the area completely, Sample patches were counted and as 
many as 15 to 25 thousand gurjan scedlings per acre besides others 
were found, (Thia is by no means the average for the whole area.) 


The area was kept weeded in 1934 and 1935 and the canopy 
gradually raised to G0—80 feet according to the requirements of the 
young crop. It was indeed found that heavy opening was necessary 
once the seedlings had passed one dry season. Casualties were 
unknown, The young crop is now more than three feet in height 
and the whole area is a success heyond expectation. 

The highly successful results of 1934 gurjan regeneration 
experiments led to their repetition in 1935 also, 

Experiment in Kytaung.—aAn area of 78 acres adjoining — the 
1934 area in Kyifaung was demarcated and was similarly treated, 
The initial felling was limited to 10-- 20 feet fram the ground aa there 
waa no trace of any gurjan seedlings on the area, 1t was also unfortu- 
nately a poor gurjan seed year, Therefore the whole outlook was 
very gloomy. However, lambapatti, red bombwre and also hakota 
(Endospermum. malaccense) came up in. sufficient numbers, The area 
waa, therefore, kept weeded and the tree canopy raised to 30—40° 
feet, Fortunately, 1936 has been a very good gurjan seed year and the 
rainfall also has been early. Gurjan gcrmination haa, therefore, been 
profuse in this area, So, what once looked like a lambapatti area will 
now be a gurjan-lambapatti area. It does not present any unsur- 
mountable difficulties ta obtain the development of gurjan seedlings 
once their germination is secured. 

Mr. Trevor, Inspector-General of Forests, in his Inspection 
Note, February 1936, says: “In the Kyitaung and Guitar Islands 
regeneration areas visited by me, complete regeneration of Diptero- 
carpus alatus and grandiflorus, lambapatti, some white dhup and 
papita has been obtained by clearing undergrowth to 30 feet in 1933 
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and subsequent rains, weeding and lightening the canopy from helow 
upwards, Seventy-five acres of gurjan have been thus regenerated 
in 1984 and 80 acres in 1935 and the staff have now demonstrated 
that they can regenerate un area of deciduous or evergreen forest 
with no particular difficulty.” 

Future of the Forests-—The treatment developed naturally 
resolves itself into conversion to uniform method. Therefore, the 
work is now organised accordingly. Fifty square miles, an area 
heavily worked in the recent past but very accessible and easily 
worked at any time of the year and also reasonably close to Port 
Blair, are now allotted to Periodic Block No. I, to be regenerated in 
30 years, The rotation is fixed at 150 years. Periodic Blocks 
Nos. I to IV are combined and selection fellings on a girth basis of 
gurjan 9 feet and above, padauk 7 feet and above, white chuglam 8 feet 
and above, and the rest 6 feet and above, continue to be made in this 
area. 

The minimum area to be regenerated in any one year is fixed 
at one square mile but it is hoped to regenerate at least 1,000 acres 
every year, Tt has been found that more than 100 to 150 acres in 
any one centre is not a good unit for management. Therefore, the 
area to he regenerated is distributed into seven centres, each managed 
by a Forester and the areas under each Forester raised or lowered 
aceording to funds and labour supply available. ‘Ihe camps are so 
arranged that at the end of ten years there will be a compact block of 
3,000 acres ot less according to the area available in each island 
completely regenetated. 

© Follow up exploitation fellings closely by regeneration fellings ”” 
is the general rule as this reduces the cost of regeneration enormously. 
But this is not found possible owing to the arrears of regeneration 
to be made good and also due to the past irregular fellings. However, 
every year before the end of the hot season 100 to 150 acres in each 
centre are demarcated for the following years’ work and all saleable 
timber in the area removed before the end of November, and 
immediately after seeding or initia} felling is taken up. In every 
caso of initial felling, undergrowth is first cut to facilitate marking 
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for the manipulation of the canopy. Also, these trees in their fall 
preas the undergrowth to the floor and help a better burn. 

Method of executing fellings.—The following rules are evolved 
for the exeoution of regeneration fellings as a rough guide to the 
marking officer. These are by no means complete or final :— 


A.--RRGENERATION FELLINGS IN DECIDUOUS AND SEMI-DECIDUOUS 
FORESTS 


Initial or seeding felling, 

(t) Marking for extraction of any saleable timber in the area 
should be done in June or earlier and a list of timber available 
prepared, 

(2) Twelve to 15, preferably unsound trees (at least five padauk) 
capable of producing sufficient fertile seeds and well distributed about 
50—60 feet: apart should be reserved for seed purposes. 

(3) All climbers should be cut while marking, especially on seed 
trees, 

(4) Every padank below 4} feet in girth, papita and dhup below 
34 feet, and others below 4 feet in girth, should be reserved to form 
part of the future crop. 

(5) Any timber available in the area for sale should be extracted 
before the end of October of the year in which it is due for regenera- 
tion fellings. The exploitation fellings should not be carried out 
unless the area can be immediately regenerated. 

(8) In November-December the undergrowth and tree prowth 
up toa maximum of 60—80 feet from the ground should be cut down. 

(7) Uniform overhead shade should be aimed at. If no tree 
growth is available to form shade over a patch or a gap small trees 
should be reserved to cover the ground, 

First year seeding felling. 

(1) Burning the brushwood should be done before the second 
“week of March. No heaping before burning is necessary, but the idea 
is to clear the ground sufficiently to allow seeds to reach the soil, 

" (2) Seeds of padauk, dhup, papita and other species should be 
collected in sufficient quantities as they become available and these 
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should be sown broadcast in April or May wherever seed-bearers have 
not produced sufficient seeds, If, for any reason, burning is delayed 
till the end of March, papita seeds should be collected and sown 
broadcast to ensure a proper proportion of this species. Papita 
seeds usually get destroyed, however light the fire may be, and its 
seedfall occurs usually after the second week of March. 


First year, secondary fellings and weedings. 

In June or July the acedling crop appears and this should be 
kept weeded according to the requirements of the young erop, Two, 
sometimes three, or even four weedings may be necessary. 

Ist weeding.—June-July or August. This depends upon whether 

the rainfall is early or late. 

2nd weeding —November-December. 

3rd weeding. —Februaty-March. 

In the first two weedings the weeds should be uprooted as fixe 
as possible, After the second weeding, usually in November-Decembher 
the canopy should be raised to 80 -100 feet or less according to the 
requirements of the crop by girdling the unwanted species, 

Sroond year, secondary felling and weeding. 
(J) Two weedings are usually needed during this year, 
1st weeding. —June-July, 
Qnd weeding. —November-December, 
3rd cleanings. —Fehruary-March, Climbers and miscellaneous 
species to he cut and also relieving congestion of plants 
where necessary. 

(2) The canopy should be raised to 100—120 feet in November- 
December by girdling immediately after the 2nd weeding. In rich 
calcareous soil like that in Guitar Island complete removal of over- 
head shade may be necessary. 

Third year, final felling. 

(1) 1st cleaning.—June-July. Climber cutting and cutting back 
miscellaneous species and relieving congestion. 

2nd cleaning. —January-February. Climber cutting ‘and cutting 
back miscellaneous species and relieving congestion, 
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(2) Final felling —January-February or earlier, The overhead 
shade should be removed completely by girdling. Tf, in any part of 
the area, the average height of the crop is not more than six feot, the 
canopy should be left at 100 feet, The height of the spectacular 
species like diup and papita shonld not be considered. 

Cleaning and thinning. 

Fourth year onwards—yet to be studied, 

BR. RequneRatioN PBLLINCS TN EVERGREEN FORESTS. 
Initial or seedling felling. ; 

(1) Same as that for deciduoms species. 

(2) Same as that for deciduous forest except that 12—15 guaran, 

lonbupatti and other evergreen species should be reserved 


for seed purposes. 

(3) Same as that for deciduous forest. 

(4) Gurjan and other evergreen species below 44 feet in girth 
should be preserved to form part of the future Crop. 


(5) Same as that for deciduous forest. 

(6) In November-December, after cutting down the undergrowth, 
the area should he examined well. Asa rule gurjen, lambapatti, ete, 
seedlings ate always found under seed-bearers. If this is the case, 
raise the canopy to 20—30 feet by girdling. A deeper girdling is 
needed to kill quickly most of the evergreen species. Tf no seedlings 
ate found, nothing more than clearing the undergrowth to 10—15 
feet should be done, Tf necessary whirh would be very rare—this 
should he repeated every year hefore secdfall until germination is 
obtained. 

First year seeding and secondary felling. 

(1) Seed of lambapatti and other useful evergreen species should 
be collected in sufficient quantities as they become available and 
these should be notched in or dibbled in April and May wherever seed- 
hearers are not available or wherever they have failed to produce 
seeds, Dipterocarpus turbinaius seeds fall late and usually coincide 
with the rainfall, This is therefore the best species to grow. It 
also has no preference to any particular soil and is found both on the 
hills and on the low level alluvium, Its seeds also should be tried. 
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(2) Weeding should be carried out if necessary. Usually, there 
is need only for one weeding. 

(3) In November-December, after a weeding or two and if the 
young crop is about a foot high, the tree cover should be raised to 
30—40 feet by girdling the unwanted trees, 

Second year, secondary fellings. 

(1) Weed according to requirements of the crop. 

(2) Raise the canopy to 40—80 feet or even more in June-July 
or immediately after a weeding. The canopy should be raised again 
in January-February to 60—80 feet or even 100 feet, Once the 
seedlings have passed one dry season, the canopy should be taised as 
guickly as possible. 

Third year onwards. 

Yet to be studied. 

NoB.—No girdling at any stage should be done at a time when 
the monsoon winds blow hard. It is advisable that this work is done 
in enlm months. 

Conclusion —It is now conclusive that natural regeneration of 
all Andaman timber species, both deciduous and evergreen, including 
the much-dreaded gurjan, can be induced and their development: 
secured at a cost of Rs, 25—30 per acre by clearing undergrowth 
completely, lightening the tree canopy from bottom upwards 
gradually, burning the slash where necessary and weeding frequently 
(climber cutting and other subsequent tending costs after three years 
not included in this figure), Equally good results at a much lower 
cost have been obtained by following exploitation fellings closely and 
varying the treatment slightly, But still, no finality has been 
reached and nothing is yet standardised. Experiments are still in 
progress to improve the technique and to reduce costs especially 
that of gurjan and its associates, 

Mr. Trevor, Inspector-General of Forests, in his Note of Inspection, 
February 1936, says: ‘“ We have now reached the position of being 
able to regenerate any species at will but we know nothing about the 
subsequent tending of such mixed crops or: how best. to arrange the 
mixture, and these matters should receive the constant attention of 
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the silvicultural staff. Further, we have to decide what species we 
want and their correct proportions in our new crop. In dealing with 
this question, 1 would advocate an extension on the quantity of 
lamhapotti which ia the best splintwood in India and which should 
command a premium over dhup and papita.” 

Thinning was tried in crops 3 to 4 years old. In thinning the 
aim was to mix in groups and also to bring the erop into a line with 
plantations so that subsequent thinning becomes easy. Therefore 
lines 8 feet apart were laid and along these lines plants 2—3 feet were 
left and everything else was cut. This certainly gave the appearance 
of a plantation with a planting distance of 8 feet x 2-3 feet. It was, 
however, soon discovered that it was much too carly as the increased 
light on the soil stimulated prolifie growth of climbers. Also the 
attempt to increase the proportion of padauk in 193] area—I4 acres 
—in Lal Tikri resulted in its being converted into a pure padauk 
forest. 80, the important problem of when and how to thin and 
tend and also how to arrange mixtures ts still under investigation, 

However, the fundamental principles of silviculture, of growing 
each species in the locality most suited to it, will be followed, Padauk 
is the most valuable species and will obviously continue to be so in 
future, Therefore, every attempt will be made to increase its 
proportion to about 33°% of the new crop in localities most suited 
to it. The mixture will be in groups as far as possible and it is hoped 
that the resultant: crop will be one in which all species are represented 
in little groups of their own. 


TREE LOPPING ON A PERMANENT BASIS 
By R. Macracan Gorriz, D. So. 


All the Western Himalayan oaks provide a valuable fodder, 


and it has been the custom in the past to lop them ona definite 


rotation of 2 or 3 years. Unfortunately the economic pressure of 


increasing population, and the gradual exhaustion of other fodder 
sources through misuse and over-grazing, have all combined to 
intensify the demand for all types of fodder, Also the reservation 


Br) inbIAN Fokestir { Javtant 


ehoang Government forest with ill-defined but generally much 

rights and privileges has led to an increasing disregard 
for the continued productivity of such areas. This is particularly 
noticeable in the case of the oaks. i 

Where these trees occur inside a Government forest but within 
easy distance of any village, they are heavily lopped each year, and 
soon tend to disappear, being replaced either by a heavy weed-growth 
or by some other Jess exacting tree species such as Pinus excelsa, 
On the other hand, single oaks or groups of trees in village lands are 
carefully apportioned amongst the owners or tenants, who lop 
them only after they have reached a reasonable size, and on 
a regular rotation of 2 or 3 years. Plate 4 shows some of these 
trees in various stages of such a Totation, and indicate very 
clearly the striking difference in health and appearance between 
them and the mora frequently reproduced photographs of stands 
destroyed by annual lopping. (c.f. plate 34 in August 1936 issue). 
Trees lopped on a rotation live to a reasonable age and yield u very 
large amount of foddor. 

All six of the common oaks of the Punjab and the United 
Provinces suffer equally in this way :—Quercus glauca in the lower 
outer hills, Quereus incana, dilatata and lanuginosa in the middle 
elevations, Quercus semecarpifolia in the higher elevations, and 
Quercus ilex in the inner valleys, are all equally vulnerable whenever 
they occur near habitations. Possibly the outstanding example of 
wanton destruction of this valuable fodder resource is seen in the 
Murree Hills, where pressure of increasing population, the growth of 
the dairying trade for the Rawalpindi and Murree cantonments, and 
the rapid exhaustion of other fodder sources, have combined to throw 
a heavy demand on the oak ; the Q. dilatata in Burbhan Reserve near 
Murree was until a few years ayo a magnificent piece of woodland, 
well worthy of preservation as a national monument, but it is now 
alas in the last stages of decay, with blue pine usurping the place of 
the oak. Almost everywhere ane goes in the hills it is the same 

‘story, the oaks everywhere in accessible Government forests 
have been so mutilated by continvons lopping that they are rapidly 
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dying out, whereas those growing on private holdings, or on common 
land where the ownership goes by individual trees, ate properly 
treated and maintained in a healthy and productive condition. 
Where these photographs were taken, it is a criminal offence punishable 
by the village committee if uny owner sells his owks ur allows them to 
die through over-lopping. Trees treated on a definite rotation like 
those now illustrated are capable of living to a good old age and 
remaining productive almost indefinitely, whercas heavy and wn- 
regulated lopping will very soon kill all our oak. 

Tu view of the fresh interest now heing taken by the authorities 
in the milk supply for school children, it would seem a thousand 
pities to allow this most valuable winter supply of cattle fodder to 
pass away through deliberate misuse. Surely it is not, heyond the 
persuasive powers of our forest staff to show the villagers that they 
are pursuing a terribly short-sighted policy in this respect, I would 
suggest that valuable groves of oake now threatened in this way 
should be apportioned out as single trees to individual right-holders 
on condition that they make themselves responsible for their 
preservation. ‘ 


PRECISION OF THE STANDARD INDIAN SAMPLE PLOT 
METHOD 


By M. A. Kaxazal, Statistica, Assistant Sinvicutrvrtsr, F.R.T, 


Tn an article in the Indian Forester of October 1934 the Central 
Silvicultutist dealt with the value and purpose of crop increment 
sample plots, He also discussed the precision of the estimates of 
crop statisties calculated by the Standard Indian Sample Plot Method 
a8 laid down in Silviculture Research Manual Vol. TI (The Statistical 
Code) by comparing them with actual measurements of two plots 
in Buxa clear-felled immediately after taking the standard measure- 
ments. 

As several more sample plots have been clear-felled since it was 
considered desirable to study figures from all such plots, the results 
of this study are summarized in a tabular form below :— 
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1927 
nees in the statistics calculated 


The figures of percentage differe! ea 8 loule 
by the two methods for sample plots 1 and 2 of Buxa division given 
in this table do not agree with the figures in the paper referred to 
as they have been based om the actual statistics instead of the 
calculated statistics. 

The statistics of sample plots in natural crops have been tabulated 
separately from those of sample plots in plantations. The results 
show that estimates of crop statistics hy the Standard Indian Sample 
Plot Method of strictly even-aged plots in plantations involve errors 
of the same magnitude as occur in the catimates of crop statistics 
of plots in natural forests with an appreciable range of age. 

Differences exceeding 5 % were examined with a view to finding 
out any special reasons for them and the following notes deal with the 
sample plots in which they occurred. 

Lahore S, P. 27.—The actual volumes of stem timber and stem 
smallwood of 18 stems of 7 inches to 8 inches d, b, h, had te be 


obtaified by drawing volume curves from data of other trees inside the 
plot and this curve had to be extrapolated downwards thus reducing 
the value of the figures corresponding toactuals, This may have reduced 
the figure of actual timber which affected the total volume also. 

Buzxa 8. Ps. 1 and 2.—The causes for the big differences in 
stem smalhwond are difficult to ascribe ; however, the great divergency 
in volumes of stem smallwood in trees of same size renders itimposaible 
to select truly representative sample trees and the stem smallwood is 
unimportant in these mature craps, 

Montgomery S. Ps. 5, 6 and 8.~The measurements of timber 
in stems of 7 to 8 inches d. b. h. were accidentally omitted and 
similarly the timber in a few trees above 8 inches d. b, h. was also 
not taken, The actual volumes of stem timber and stem smallwood 
of 25, 15 and 46 stems in plots 5, 6 and 8 respectively were therefore 
obtained in the same way as described for sample plot 27 Lahore and 
this may have cansed the large difference. 

Further, the stem timber form factor curves of sample plots 
5 and 6 had to be drawn on two points only which could not be 


expected to give rehable curves, 


© 


34 INDIAN FORESTER ( January 


Lastly an examination of the record of heights of all the trees 
of sample plot 8 showed that the heights of sample trees were superior 
to the heights of other trees of same size in the plot thus causing a 
higher estimate of average height which naturally affected the volume 
in the same way. 

Summary. 

Out of 9 sample plots studied, all the statistics of 3 sample plots 
(all in U. P. in natural forests) agreed within 5 per cent. 

The value of actual statistics of 4 sample plots (all in the Punjab— 
3in plantations and | in natural forests) was reduced by the omission 
of the measurement of timber in many stems, so that the comparison 
. does not constitute a real test of the precision of the Standard Indian 
Sample Plot Method. 

In the two Bengal plots only the unimportant stem smallwood 
showed a significant difference. 


VILLAGE UPLIFT AND ITS CONNECTION WITH FORESTRY 


By K. D. Josu1, Derury Conservator or Forgsts, Pavrt, 
GaRHWAL. 

There is already an extensive propaganda and real work is being 
undertaken on the rural uplift in every Province in India. Many 
of the Forest Officers may have been silently assisting in the programme 
but what T would wish to see is that in any scheme of village uplift, 
the co-operation of Forest Officers is actively sought. To ignore 
their existence or in any way to belittle their importance would be 
fatal to any such scheme being undertaken. It is quite unnecessary 
to stress the point at this stage as to what importance the forests 
have in any scheme concerning the well-being of the villagers. 
Wherever forests exist in the neighbourhood of villages or where new 
areas are being afforested both as regards the tree as well as fodder 
growth, the intimate and the day-to-day contact with the villagers 
ig evident. To take only one example and that of the improvement 
in the breed and the upkeep of cattle the forests necessarily play a 
very large part, Where grazing grounds already exist in the vicinity 
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of villages, the question of improving the quality and quantity of 
fodder species should receive the attention of the Forest Officers. 
It would be possible in places where no such grounds exist, to start 
new ones now and the way in which this should be done should again 
be left to the advice of the neighbouring Forest Officer. It will be 
just like the cart being placed before the horse if in any scheme of 
cattle “uplift,” if I may use the word, the question of the fodder supply 
is neglected. 

There are many other village uplifé schemes which bear an 
intimate connection with the forests, There is the much vexed 
question of diverting the cow dung to its legitimate use as manure 
for the fields. In several villages cow dung is wrongly being burnt 
as fuel for want of any other substitute for the latter. In all such 


cases the vital problem of setting apart of a amall area for some 
sort of tree growth is indicated. Here again the active co-operation 
of a Forest Officer is absolutely essential. 1 could thus name several 
items that would have a very little chance of success if a Forest 
Officer’s assistance is not requisitioned at the very start. 

I know that there are scores of such items that would come out 
of oblivion, once the district authorities seek the assistance of the 
neighbouring Forest Officer, and, where there is none, the Silvicultural 
or the Research branch in the province would gladly afford all facilities 
in placing all the information at the hands of the district authorities. 

To the Forest Officers I would appeal that even in cases where 
their help is not asked, even unsolicited advice from them would go 
a long way to solving the various problems connected with the rural 
uplift in India. In these days of noisy propaganda their silent work 
may not catch the eye of the public and to deny the valuable 
assistance that a forest officer can render to India at this time would 
be almost criminal. Moreover, to popularise the forests, this time is 
a God-send and if we can prove to the public what we can do by 
showing them the ways and means to achieving suceess, much of the 
knowledge of forestry should filter down to the public ; for after all 
the forests in India are entirely meant and kept for the good of the 
country and any inercase in the forest growth of the country would 
help in furthering the well-being of the people, 
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It would be a happy day when the forest officers come out oftheir 
seclusion and show to the people what they have achieved’ and! what 
more they can do in any scheme of village uplift directl} or indlivotly, 
Tf my short note could catch the eyes of all forest: offiters’ in’ India 
T would feel-doubly happy. If any forest officer at this tine; Busy in 
solving any such problem, would come out with what He Has dbne By 
publishing his work in the Zndian Forester, the: country would! He 
grateful to him. 

Lastly my appeal is to the District Officers-in India: to utilise the 
services of Forest Officers in order to bring success to: the various 
schemes engaging their attention, 


CONFERENCE OF FOREST OFFICERS, BENGAL. 

Forest Officers of Bengal have recently concluded a Conference 
at Darjeeling with Mr. W. Meiklejohn, Conservator of Forests, Bingal; 
in the Chair, 

The Honourable Member in charge of Forests, Khwaja Sir Nazitt- 
ud-din, K.C.1.E., opened the Conference on the 12th October, 

The Conservator of Forests, in his introductory address, drew 
attention to the fact that ¢his would be the last Conference under 
the present form of Government, and that the Department would not 
much longer have Sir Nazim-ud-din as its Member. He expressed 
the feelings of all Forest Officers when he stated that the Honourable 
Member had had during his term of office the interests of the Forest 
Department at heart and had lent all his weight to schemes to 
improve if and assist its progress. 

The Honourable Member then gave an address, calling attention: 
to the steadily increasing revenue of the Forest Department during 
the past two years. This, he said, was a sign of improved trade 
conditions, but at the same time he was convinced that the increase 
was also due to the efficient and able management of the Con- 
servator of Forests and other Forest Officers. He congratulated 
Divisional Forest Officers on the way they had managed’ the forests 
under them and had enhanced the revenue in spite of drastic 
retrenchment. : 
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He also drew attention to the fact that the Dacca-Mymensingh 
Division had for the first-time shown a profit this year and he hoped 
for a gradual rise in the future. Mention of the establishment of 
the Forest Utilisation Officer ou a permanent basis at Calcutta was 
also made. 

The Honourable Member then gave valuable advice on methods 
of sales and disposal of forest produce, in particular, the inadvisability 
of permitting monopolies. 

He also referred to outstanding grievances of Subordinates and 
regretted that owing to the financial stringency Government had not 
been able to bring into effect the proposed schemes. 

Tt is interesting to note that Government is to examine the 
condition of Forests in West Bengal, and the Honontable Member 
hopes that a scheme will be put up by the Conservator of Forests 
with the consent of the landholders, on the lines of the Dacea- 
Mymensingh Forests, : 

He was of opinion that disforestation of these forests was, to a 
large extent, responsible for the deterioration of the soil in Bankura 
and Birbhum, and that re-afforestation would materially benefit the 
economic condition of the District. 

In conclusion, the Honourable Member referred to the prospects 
of the Department under the new Constitution and stated that he was 
convinced that it would see little changes as far as its future status 
was concerned, as it and its officers were fully safeguarded. 

The Honourable Member then declared the Conference open, 
remaining to listen to the technical discussions on the agenda for that 
day. 

The Conference met daily from Monday, 12th .October to 
Saturday, 17th October. 

Papers on various technical subjects were submitted and dis- 
cussed. In addition to these, matters concerned with policy and 
internal administration were considegzed and resolutions framed. 

‘The Conference was attended by gif Indian Forest Service Officers 
in the Provinee. 
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TOUR IN SOME PRIVATE FORESTS OF GERMANY 


By R.N. Dz, L.F.8., Dy. Conszrvator cr Forests, Kacuucaon 
Drviston, Assam. 

While visiting the Soil Research Institutes on the Continent 
and elsewhere during the last leave, an excellent opportunity presented 
itself to the writer for touring in the private forests of Germany, 
which is one of the foremost countries in the world where scientific 
forestry has been practised for nearly two centuries. For instance, 
record is available from the year 1777 of the Colditzer Revier Forest 
in Tharandt and systematic management under a Working Plan was 
started by Cotta in 1821 and the oldest sample plot in that forest 
was laid out in 1850. 

In America, in the past, the method of working the private 
forests has been to take lease of an areca, put up saw-mills, skidders, 
temporary railway lines and other mechanical means and go through 
the forest in 20 or 30 years’ time and then, when there is nothing 
to cut, shift to another area, This method, to say the least, being 
most destructive to forests, the more thoughtful people have begun to 
realise that such a practice cannot go on for ever, Forest property 
has not been managed in America in the way the Germans have done 
for decades, and to those Americans who have been accustomed to 
these conditions, sustained yicld hardly conveyed any meaning. It 
was with a view to demonstrate the possibility of managing private 
forests on the basis of sustained yield without destroying them for 
ever, that a patty of Americans consisting of saw mill and paper 
pulp mill proprietors, directors and others were sent out, .at the 
instance of the President, fot a trip to Germany under the Karl 
Schurz Memorial Foundation. Dr. Heske, Professor of Forestry 
of the School of Forestry at Tharandt in Saxony, organised the tour 
and luckily the writer and his friend Mr. K. D. Joshi, LF.8., of U-P., 
accompanied the party with Dr. Heske. The following account of 
tour excursions may prove to be of some interest. The party 
assembled in Hotel Europasherhof in Berlin, where motor coaches 
were engaged to take them to the estate of Baron von Kreudel at 
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Hohen-Liibbichow, at a distance of about 60 miles from Berlin. They 
reached there by 12 noon and were very cordially received by the 
Baron and ushered into a big hall where lunch was served, A short 
note of the forest was made at lunch after which members of the 
party were conveyed to different parts of the forest in the farm 
wagons drawn by big horses, the roads through the forests not being 
in good condition for the motor buses in August after rain. 

Hohen-Liibbichow is a middle-sized estate of about 7,000 acres 
in Saxony. Forest covers about 4,500 acres, mainly of loose sandy 
soil, and the balance of 2,500 acres consisting of the best soil is given 
for cultivation to 60 families. Thirty families of forest workers have 
been settled in the forest area and have got also land for cultivation. 
There is a nice compromise here between Forestry and Agriculture, 
In the cold weather when there is snow on the ground, there is no 
cultivation and this is the time for forest work. The workers are, 
therefore, happy and contented and have lived for generations on the 
estate of the Baron. 

The forest has been a source of fuel as far back as 1150 A. D. 
when the Slavs invaded Saxony. It came down to the Baron’s 
family from his maternal side from 1820 A. D. In the olden times, 
the forests were burdened with rights, e.g., the right of lopping, 
grazing, etc. These were very harmful to the forests, as lopping 
produced wounds in scolspine which then became’ infected by fungi, 
and grazing over the whole forest spread the manure over too large 
an area to be of any appreciable benefit. 

With the help of the Prussian Kings, a law was enacted by which 
the right of grazing was bought up by the big landholders and the 
cattle which hitherto roamed over the whole forest, now being 
stall-fed, produced mannre which conld he very profitably collected 
and utilised in the fields, The right of lopping branches was 
exercised to some extent till 25 years ago when it was finally 
extinguished. 

The owner who has been a “ forstmeister”’ himself under the 
Government, takes very keen interest in his forest. He has record 
of his forest property from the year 1824 A.D. Up to the 18th century, 
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the forest produced some of the best oak (Quercus sesseliflora) but 
lopping and grazing left it in a very poor condition. Good manage- 
ment, after the extinction of the rights, started in the beginning of the 
19th century and onk and scotspine were planted after clear-felling 
The forest has vastly improved but the Baron is of opinion that pure 
stands degenerate the soil. He has, therefore, abandoned clear- 
felling and is gradually introducing a mixture of oak and scotspine 
by cutting down the inferior stems of pines here and there. In some 
localities, hornbeam has also been transplanted. 

After visiting different parts of the forest, the party was served 
with tea in the afternoon, More forests were seen before nightfall and 
then after a dinner during which the Baron was profusely thanked 
by members of the party for his hospitality and for showing them 
round, a move was made upstairs to visit the trophies of different 
animals shot on the estate. A very large collection of skulls, horns 
and skins was kept in an excellent state of preservation. 

There is no unemployinent on the Baron’s estate in which 90 
families in all live and work. The Baron who is like a patriarch looks 
to their wants, and supplies them with work throughout the year. 
In summer they are busy with theit own cultivation, in winter there 
is plenty of work in the forest. A very enjoyable and profitable day 
was spent in Hohen-Liibbichow and all returned deeply impressed 
with the management of a private forest for over a century, 

The next excursion which lasted for 4 days was made in the 
Krummbuebel forests in Silesia. Seats were already reserved in the 
train and aftet'a run of about 4 hours from Berlin, the party detrained 
and got ints buses and stayed for the night at the Berg Hotel, in 
Teichmannbaude at an elevation of 800 ft. These forests belong to 
Count Schafigotsch, His family have been the proprietors and 
rulers of the estate for the last 1,800 years. The totul area of the 
estate is 62,000 acres of which forest consists of 57,000 acres. This 
vast property is bounded on the west and south by Czechoslovakia. 
The highest peak of mid-Germany, Sehneekoppe, 5,400 ft. high, is 
situated in these forests in the Riesen Gebirge (giant mountains). 
Here again all good valiey lands are kept for agriculture and lands 
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on:hill slopes and tops have been kept for forest growth. There.are 
five ranges of about 12,000 acres each, in charge of a ‘“-forstmeister ” 
who is a university man and over him there is the ‘“ Oberforst- 
meister” and his assistant. Nine to eleven forest guards are attached 
to each tange. These meh ate trained in the lower .grade forest: 
schools. 

The forest consists chiefly of spruce (Picea eavelsa) which forms 
95 per cent. of ‘the crop, scotspine covers 4 per cent., and ‘beech, 
sycamore, etc. (Acer spp.) make up the balance of 1 per cent, Rainfall 
of the year is 40 to 55 inches and the rocks are chiefly granite, gneiss 
-and mica-schists. 

Spruce is a shallow-rooted species whereas beech and maple 
have deep toots and their admixture is an insurance ageinst wind 
damage which is very serious in these forests and all prescriptions 
of fellings have been made on this assumption. 

Elevation controls the growth of the species and management 
varies accordingly. ‘The best forest is found at an elevation of 
2,800 feet-and is worked with a rotation of 100-years, ‘Between this 
and 3,600 feet, the growth is slow and the rotation.is 140 years. ‘From 
8,600 feet to 4,100 feet the forest is managed under Sélection 
System, chiefly for the purpose of protecting the forests of the lower 
slopes against adverse climatic factors, e.g., flood, landslip, -gtc. 
Above 4,100 ‘ft. the growth is stunted and only-scrub forest is inet 
with. Such areas are given to grazing only. \ 

As the elevation is fairly high, there is a great accumulation 
of humus generally and germination is exceedingly peor. Artificial 
regeneration is, therefore, chiefly resorted to. Strips 150 ft. wide 
are clear-felled against the wind direction and planted up with 3-year- 
old trangplants. Spacing varies from 5-5 x 55 feet to 6-5 x 6:5 feet 
according to elevation, smaller spacing heing resorted to in ‘higher 
altitudes. 

As mentioned before, the chief danger to which the crop is liable 
is wind, Snow in high elevations, not being very wet, is not heavy 
enough to constitute a danger. Larch was introduced in the spruce 
area in 1780 A. D. from the Austrian Silesia and now forms'a good 
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mixture, Similarly deep-rooted species, e.g., beech and maple, have 
also been introduced to minimise the damage by wind which usually 
comes from the south over the ridge and sweeps down the slope at 
a speed of about 70 to 80 miles per hour, An idea of the damage 
may be formed from the fact that in the years 1906, 1907 and 1925, 
about 15, 124 and 20 million broad feet of timber was spoiled by the 
wind. Apart from felling against the direction of the wind, in the 
worst localities, ¢.g., in Gross-Iser, the tops of trees along the windward 
edge to a depth of 20 feet are cut down so as to reduce the anchorage 
of the trees. One of the local forest officers has patented a method 
of lopping the tops of such trees and this is claimed to have saved 
the forest considerably since 1923. 

Annual outturn of the forest is 25 million broad feet of which 
75 per cent. is timber, 10 per cent, wood pulp and 15 per cent. 


fuel. The forest being far away from any railway line, thinnings cannot 
be sold well, and consequently spacing is rather wide. Average 
annual profit made on the forest property is 6 marks per acre (about 
Rs. 6). The forest is provided with a large network of roads; 
most of them are pucca and the property is exceedingly well managed. 

Members of the party were much interested in everything they 
saw and after thanking Dr. Heske who took immense trouble to show 
them round, they dispersed for other trips. 

The above account is given with the hope that it might catch 
the eye of some large forest property owners of this country who will 
find that it is possible to practise scientific forestry and yet derive a 
steady income, apart from keeping a tural population employed and 
contented. 
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REVIEWS 
PROGRESS REPORT ON FOREST ADMINISTRATION IN THE 
UNITED PROVINCES FOR 1935-36 
During the year under review, the weather conditions were far 
from favourable from the point of view of Forestry. Firstly, the 
rainfall was very scanty in the early part of the season causing 
considerable damage by fire in some areas, In fact the extent of 
damage done this year was more than three times as much as that 
of the last year. To cope with fire a new method was introduced in 
Stharanpur and Banda Divisions by installing a telephone system 
which, it is hoped, will ensure better control in urs to come, 


Secondly, the damage due to frost was felt all over the province, 


expecially in Gorakhpur Division, where saplings and seedlings suffered 
fo a ureat extent, 2 

The surplus revenue for the year was Rs. 2136 lakhs, Ze, Res. 
91,000 loxs than in the previous year, The fall in surplus is partly 
due to the fall in revenue and partly due to extra expenditure whieh 
included a substantia! amount spent in replacing uninhabitable 
especially in unhealthy loealities, On the 


subordinates’ quarters, 
whole this year’s financial result may be considered satishvetory ; 
except for the last year’s figure this year’s is the highest so far obtained 
since the depression started, 

Tawigys plantations received considerable attention from the 
department. The total new areas under plantation during the year 
were 2,434 acres, According to the Chief Conservator of Forests; 
the most striking achievement in taungya has been made in Saharanpur 
“making large scale and valuable 


Division where the department: is 
plantations almost free of cost to the Government out of practically 
valueless forests.”” 

No new afforestation work was taken up during the year but 
the work in hand has been done satisfactorily, A good sal seed year 
was recorded throughout the province. 

The main objective in research continues to be the natural 
tegeneration of sal, The Chief Conservator reports that recent 
experiments are progressing favourably and instances are given where 
completely successful regeneration from seed has been obtained, 
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The Afforestation Division continued its work on canal areas, 
planting 725 acres, Of more than departmental and local interest 
are the experiments to be started in the canal areas with the 
reclamation of usar by treating it with molasses, and the continued 
experiment with the plantation of blur areas, of which there are 
extensive out-crops in many distriets, The Chief Conservator 
notes that it is not actually difficult to grow shisham, khair and babul 
on bhur, but that frost, grazing and other secondary complications 
make progress difficult, 

Supply of sleepers was on the whole satisfactory showing an 
increase of 56,000 sleepers over the last year, In addition to the 
usual purchasers, the Bikaner Railways bought some sleepers from 
the department. 

The surplus from the resin industry is slightly lower than that 
of last year, This is partly due to poor demand and partly due to 
agreement entered into by the department for a smaller profit. Fire 
in the resin fapping areas was apparently responsible for the reduction. 
in the yield of resin per 100 channels. A reduced rate of transport 
by lorries brought the cost of collection below last: year’s figure. 

In spite of the fall in the price of lac from Rs, 17 to Rs, 12 per 
maund, the total revenue obtained by Jhansi Division was about 
Rs, 2,000. 

Working plans for West Almora, Gorakhpur, Bahraich, Kalagath 
and Tarai and Bhabar forests have been sanclioned and printed, 
and those of Jhansi, Haldwani and Landour Cantonment forests 
are almost ready for publication. 

An excellent: pamphlet entitled “ Our Forests ” has been compiled 
by Mr, Ford Robertson which in words easily intelligible to the 
layman describes how the U. P. forests have been acquired, how they 
can be preserved and how at the same time they can be destroyed on 
a short-sighted view of public needs. ’ 

It may be mentioned that the report is the first issued this year 
by any province and the Government Resolution on it was also issued 
with the same promptness. Will other provinces please note, 
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CURRENT SCIENCE 


Current Science, which was founded in 193], completed its fifth 
year in July last. he journal is published on the same lines and fulfils 
the same imuission of giving publicity to various scientific researches 
carried ont in India, as the corresponding popular science journal— 
Nature, published in England by Sir Richard Gregory. The journal 
has always an interesting opening article or editorial, the subject of 
which is selected from the leading scientific events of the day, and 
then follows an article or fwo or an address by some of the eminent 
scientists of India or outside. Letters to the Hditor and reviews of 
scientific publications are the next Important items, The journal 
onds with science news, notices of the various learned societies and 
universities of the country and educational intelligence. 

The need of such a publication was felt for a long time by the 
scientific workers uf Tudia, who are working in the various Universities 
and Institutions, both on academic and technical lines, and whose 
number has increased considerably in the last decade. The in- 
auguration of such a journal is now regarded as a definite step in the 
advancement for the cause of science in India. We wish our 
contemporary all success, and as the pioneer of this line in India, 
a permanent place amongst other important journals of the same 
order and importance in Europe and America. 

K. D. B. 


THE BENGAL FOREST MAGAZINE 
(AN APPRECIATION) 


Forest Oificers in every province will certainly welcome the 
birth of a new periodical under the above title early this year, and 
we all extend our cordial greetings to this new baby. 

It is no mean achievement on the part of the subordinates of 
the Forest Department of a province to he able to publish a quarterly 
journal. Although apparently it is supposed to be the official organ 
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of the “ Bengal Forest Subordinate Service Association,” it is really 
much more than that, ail has already shewed its mark as of intrinsic 
value in the domain of forest literature dealing with some major 
problems of the day. As such, it has been receiving the patronage 
of the superior staff (including the head of the province), whose best 
wishes and literary contributions find due places in the magazine. 
Complainis have een made not infrequently, and perhaps not 
without reason, that the forest officers of Bengal do not want their 
successful results to get the light of the day and thereby help their 
confréres elsewhere to avail themselves of the former’s practical 
knowledge aud experienee by publishing matters of common interest. 
wel, Mr. Champion, the Central 
=" It will 
r work to 


Tn his tour jottings from South Be 
Silviculturist, wrote in 1934 (fadean Forester, duly (934) 
appeat that the local officers area bit shy of showing th 


visifors—-it must be shyness, as they are foo polite to he personal 


and the work is well worth seeing,” 


Bengal certainly does not prefer to be in the limelight as it might 


be the proud. privilege of sone others to be always so. If the paucity 
of published literature is an indication of the amount of real work 
done anywhere, Bengal will perhaps plead guilty to the charge of 


insiguificant work, although she will nof accept the premise as logies 
as ny une will agree to the converse heing true either, Complaints 
have at times heen made about lengthy and verbose annual research 
reports from some places, where the reader after going through the 
moraine of the accounts of ‘ randomised replications of experiments ” 


is left bewildering without any positive conclusion of ascertained 
facts, It is hoped that Bengal will not treat the readers with such 
unwanted material, 

Notwithstanding, the fact remains that Bengal has been shy 
of publicity. But the interest evoked by Stebbing’s three volumes 
of Forests of India has continued to grow, with the result that a 
recent publication has already come out, edited by Mr. KE. 0. 
Shebbeare (who was, for more than a decade, the Conservator of 
Forests in Bengal) and under the patronage of the Hon’ble Member 
in charge of the Bengal Forest Department. 
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What Bengal has attained during the last two decades in the 
domain of practical forestry may not have yet gained a wide 
publicity. The technique of artificial regeneration, so well established 
in the province, has all been learnt in the ficld, But there exists 
the natural scepticism about its theoretical aspect which might 


provoke academic discussions from Pundits that be. The great 
keenness shown by the subordinate forest service in fully eo-operating 
with the superior controlling staff has been commendable; and it 
will cortainly be interesting te rend the accounts of different forest 
operations as deseribed by officers who are actually ontrasted with 
the practical details of them, 

There have already heen four pouctual issues of the periodien] in 
January, April, Sly and October, and if is hoped that subsequent fess 
will also come ont with the same regularity and the editorial board 
will gradually improve its general standard so.as to bring it on a par 
with some of the less important, but by no means Tess mferesting, 
American forest poriadieals like Forests and Outdoors which deal with 
different. aspects of forest fife and are nok highly technical. So far 
there have been quite a mumber of instructive articles of silvicultural 
interest, and Tinay he permitted to snggest that the Department 
might encourage a series of articles on the utilisation of majer and 
minor forest products and information regarding their sontece of 
supply, with a view to serve the purpose of publicity and propaganda 
which are so essential in these days of economic competition. 

The effort on the part of the subordinates of a province in 
bringing out a magazine is unique and deserving of the host encourage- 
ment from all classes of officers as well as from the public. 

J. N. SEN GUPTA. 


AN INDEX OF THE MINOR FOREST PRODUCTS OF THE 
BRITISH EMPIRE 
Impexiat Economic ComMItrEr 
Press Communique 
(Release Date Friday \4th August 1986.) 
Hardly a day passes without news concerning the production of 
regulation of supply of some staple commodity such as wheat, milk 
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or tin, Meanwhile trade still goes on in a host of lesser products of 
which little is heard and about which information is difficult to 
procure. The forests of the world have always been a great source 
of such products. Some of them, such as rubber, cinchona and the 
oil-palm have advanced from the stage of minor products of the forest 
to vegularly cultivated crops. Similar changes may occur again, 
but all the time, trade in a number of comparatively little known 
products (some of it international, some of it only local) still goes on. 


An Index to these minor products of the forests of the British 
Empire, compiled by the Imperial Economic Committee in consulta- 
tion with the forest departments of the Nmpite and with the 
assistance of Kew and the Imperial Institute, has just been published.* 
The Index is the first of its kind. In it the various minor forest 
products (defined as any product of the natural forest: other than 
timber and its derivatives) are classified under drugs and spices, 
dyes, essential oils, fibres, gums, and resins, oils and oilseeds, tanning 
materials, and miscellaneous products, These sections, each prefaced 
by a short introduction, give for each commodity the trade name, 
the botanical species and the country of origin, and indicate whether 
an export trade has already been established, and, where it has not, 
whether in the opinion of local officers, the economic possibilities 
are favourable or slight. References ate also given to a select 
bibliography from which more detailed information can be obtained. 

Some 580 products and over 500 species have heen listed from 
36 countries in the Empire, and over 400 bibliographical references 
are given. Such a compilation should he useful to merchants, forest 
officers and administrators, by providing them with immediate 
information in a handy form and directing them to the chief sources 
of information on specifie products, while it may also be helpful to 
foresl. officers when considering the cconomie possibilities of some 


prodnet of the forest as yet unused, 


The only surprising thing is that it has not been done before, 


*An Index of the Minor Forest Products of the British Empire + printed an 
published for the Lnperial Heonamie Committee by Hi. M. Stationery Office, price 
Bs. 0d, net, 69.24, post ire, 
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SUMMARY 


Forest Record, Vol. I, No. 4, Utilization, New Series, on ‘* A Note 
on Protecting Indian Structural Timbers against Fire, Termites, 
Borers and Fungi (Rot).”” 


By §. Kamusam. 


The several advantages of timber over other competitive 
structural materials like steel and concrete are well known to most 
engineers. One of the most important factors that has so far stood 
in the way of a more intensive use of timber for structures in India 
has been insufficient durability. In every other civilized country 
in the world, artificial impregnation of timber with antiseptic 
chemicals has been found to be imperative for timber to compete 
with steel and concrete. Before more extensive utilization of Indian 
timbers can be expected, fundamental information is necessary on 
the intrinsic relative natural durability of the commercial structural 
timbers of India, their amenability to pressure impregnation with 
antiseptics, the best methods of such impregnation and the nature 
and cost of the wood preserving chemicals that can be employed for 
protecting wood against fire and against white ants and rot. This 
Indian Forest Record gives in a very brief form and in a practical 
manner the results of actual experiments carried out at the Forest 
Research Institute during the last 14 years. Reference is made to 
the results that have been obtained with Ascu—a wood preservative 
that has been evolved at the Forest Rescarch Institute. In 
view of its apparent efficacy and comparatively low cost it should 
now be possible for Indian engineers to use most of the various 
timbers dealt with in the Record for structural purposes, 
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EXTRACTS 
AGRICULTURAL IMPROVEMENT ASSOCIATIONS 


In order to stimulate interest in the rehabilitation programme, and to secure 
community co-operation in the solution of drought and soil drifting problems, 
agricultural improvement associations have been organized among farmers ina number 
of districts. Through these associations the systematic adoption throughout various 
districts of control measures is being effected with greater probability of success 
than could be expected from the individual efforts of isolated farmers, For this 
reason special assistance is being given to members of associations to enable them to 
introduce certain rehabilitation measures on their farms, such as tree planting and 
seeding grasses for soil drifting control as well as the development of surface water 
resources, 

Considerable progress has been made in the organization of agricultural 
improvement associations. The total number formed at the end of January 1936, 
was twenty-nine, of which five are in Manitoba, twenty-three in Saskatchewan, and 
one in Alberta. These associations have already proved of great educational value, 


RECLAMATION PROJECTS 


With the object of deiermining the best methods of preventing sot) drifting, 
and of reclaiming severely drifted land for grain and grass production, reclamation 
projects have been established at several representalive points (hroughout the drought 
avea, Tne work on these projects is an extension of the investigational werk of the 
Dominion Experimental Farms, and while not expressly designed for demonstration 
purposes, will eventually prove useful in (his respect. Reclamation of land for 
farming purposes has heen started at Melita, Manitoha, and Morilach, Saskatchewan. 
Rearassing reclamation is under way on five areas lying north of Medicine Hat in 
Alberta, and at Kerrobert, in Saskatchewan, 

‘The reclamation project at Melita consists of an extensive group of experiments, 
conducted on two sections of abandoned land, These experimentsinclude comparisons 
of different rotations, of different widths and directions of strips in strip farming, 
and of different methods of seeding cover crops, Investigations are being started 
into methods of reclaiming badly drifted land for grain and grass production with 
tractor-powered equipment. The relative effects of different cultural methods in 
reducing the fendency of sail to drifting are being compared, Experiments are also 
planned on the use of fertilizers on drifted soil, and on methods of establishing grasses 
and olovers on tand which has been abandoned for grain production. 

Another reclamation project similar in purpose and scope to the Melita project 
has beon established at Mortiach, Saskatchewan. 

Regrassing reclamation projects have been started in that part in Alberta lying 
between Ranges 1 to 14 west of the Fourth Meridian, and extending north from 
Medicine Hat to Sullivan Lake and Sounding Lake. Within this area a very large 
percentage of land, which had formerly been brought under wheat production, has 
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heen abandoned because of inadequate precipitation, Much of this land is covered 
with weeds, such as Russian thistle, sage, and poverty weed, while soil drifting is 
widespread. The object of the regrassing projects is to determine the best methods 
of establishing a grass cover which will displace weed growth, held the light soils 
against drifting, and furnish grazing for livestock. 

Where difficulty is likely to be experienced in securing a stand of grass due to 
drifting, a suitable fall-sown cover crop is used to hold the soil untit the growth of 
grass is well started. The information which will be secured on these projects will 
afford guidances for more extensive work throughout this area, 

At Kerrobert, Saskatchewan, a tcta! of 87 acres of crested wheat grass has been 
seeded on eleven farms, with the object of establishing grass for hay or pasture on 
farm land subject to drifting. 

Grass seed is being secured through the Dominion Forare Crop Laboratory 
at Saskatoon, assisted by the Dominion Seed Branch. Spectal attention is given by 
these agencies to propagation and distribution of drought resistant species, especially 
crested wheat grass. Brome grass and wesiern rye grass are also being used for 
regrassing while sweet clover and alfalfa are seeded where conditions are suitable. 


TREE PLANTING 


Tree planting as a measure of soil drifting contro! is being undertaken under 
the rehabilitation programme. Shelter bells of trees planted on the margins of 
farms or large felds, Logether with intervening hedges, tend to check syil drifting ty 
reducing surfane wind velociiy, Where such shelter belts and hedges can be 
successfully established and-mainiained, the soil drifting problem may be greatly 
simplified. 

Under the provision of the Prairie Parm Rehabilitation Act. certain assistance 
is given to farmers in establishing sheller belts and hedges, For many years there 
has been a free distribution of tree seedlings to farmers throughout the prairie 
provinees from the Forest Nursery Stations, 

The Conquest Field Shelter Relt Association, comprising a group of farmers 
located in the vicinity of the village of Conquest, received assistance during 1935 in 
plantiny approximately 85,000 seedlings in some 20 miles of field shelter belts. During 
1936 it is proposed to plant about 350,000 seedlings on thirty-four quarter sections. 

The object of the Kindersley and Conquest projects is to determine the value 
of large scale shelter belt plantations in controlling Soil drifting. Owing to the 
extensive nature of this work, the degree of success obtained will profoundly affect 
the future status of afforestation in the prairie provinces. 

Supplies of seedlings for the foregoing tree planting programme have been 
produced on the Dominion Forest Nursery Stations at Indian Head and Sutherland 
in Saskatchewan, For the work during 1936 and subsequent years the nursery 
facilities at these stations have been increased, and extended to include nursery 
plantings on the Dominion Experimental Stations throughout the prairie provinces 
During 1935 preparations were made to supply nine million seedlings for various 
rehabilitations projects—{The Bngineering Journal, May 1936.) 
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EXPLORING FOR PLANTS IN SOUTHERN TIBET 
By Capt. F, Kinapon-Warp 


Havingleft Tezpur, an ancient Assamese town on the right bank of the Brahma- 
putra, towards the end of April last year and crossed the outer range of the Assam 
Himalaya by the Pankim La at 10,000 ft., I arrived in the dry river valleys early in 
May. There is only one possible route over the great range in a distence of 
300 miles, between the Bhutan frontier and the gorge of the Brahmaputra; east of 
the Bhareli River savage tribes--Daflas, Akas, Abors and others—bar the way. 
Travelling leisurely northwards, the Tibetan frontier was crossed by the Se La 
(14,000 ft.) early in June and Monyul was reached. The rainy season had begun, 
and this part of the journey over a series of moderately high passes was cold and wet. 

Already the alpine flowers were in full bloom. Two dozen species of Rhsdodendron 
wore collected, several of them new to science, and half of them new to Assam, 
Several Chinese species appeared, still further confirming the unity of the eastern 
Himalayan and Chinese alpine floras. Certain species of Primula occurred in vast 
numbers, painting the meadows with bright colours, among them the mauve P. 
atrodentata, P. roylei, and P. gambiii, The last two have each two distinct colour 
forms, yellow and blue-violet. 

In the middle of June, 1 crossed the snow range by two passes both at a height 
of more than 17,000 ft. and reached the dry Tibetan plateau at the headwaters of 
the Subansiri. Hers the flora was entirely different. There is no forest, but a few 
trees grow in the villages where the crops are irrigated. Along the irrigation channels 
a charming bi-coloured ‘‘sibirica’’ iris grew in masses, The dry rocky slopes are 
dotted with thorny bushes and scattered herbaceous plants. To the west, the 
country grows more and more arid, but eastwards the forest reappears even on the 
north slopes of the Himalayan range itself. So 1 turned north-eastwards, and 
crossing two more ranges at 16,000 ft. altitude, reached the sacred valley of Tsari. 
Incrediblenumbers of primulas, chiefly a yellow-flowered form of P. alpicola, filled 
the meadows. Many endemic species grow in this country, where the Tibetan rivers 
leave the plateau to pierce the Himalayas; for example, Meconopsis argemonantha 
(the only known white-flowered species), Primula cawdoriana, Rhododendron hirtipes 
and R, temoense, Cyananthus wardii, Lilium twardii and others. 

From Tsari, the next range to the north was crossed, and I travelled for eight 
consecutive days through quite unknown country. The high ranges were all well 
forested now with conifer forest above and mixed forest below. As the Tsangpo was 
approached, Pinus tabulaeformis became the dominant tree (10,000—11,000 ft}. 
The Tsangpo was reached at Lilung, thus linking up the new route with my route 
of 1924, I turned eastwards down the Tsangpo valley and on July 22 reached Tsela 
Dzong. | was now well into the river gorge country, at the wettest season of the 
year. Continuing northwards Tongkyuk was reached, and on August I, I set out 
to explore the great unknown range of snow peaks which I had reason to believe 
stretched east and west some 3U or 40 miles north of the Tsangpo. 


1087) EXPRAOTS ro) 


For the first time for two months I found myself below 10,000 feet. The 
Yigrong River was explored to its source ; it was followed westwards through a series 
of magnificent wooded gorges for 18 days. At first the forest consisted of broad- 
leafed trees, including oaks, laurels, maples and birch, but gradually conifers 
inorsased, chiefly Pinus excelsa, P, tabulaeformis and Tsuga brunoniana, There were 
snow peaks and glaciers on both sides of the river, but the bulk of the great snow 
range lay to the south, where there wore peaks probably 25,000 ft. high. ‘The source 
of the Yigrong is in the largest glaciers known north of the Tsangpo. 


Resrossing the range by a high pass, I reached the Gyalam (that is, the Lhassa- 
China road)at Gyamda, about 120 miles east of Lhassa. The country here is much 
drier again, there is far less forest, and fewer species of trees. It was now the end 
of August, the height of summer there, and numbers of beautiful flowers were in 
bloom, including the robust and handsome Salvia wardii, the half shrubby 


Dracocephalum hemslyanum, with large sapphire blue flowers, Codonopsis convolvulacea 
and species of Adenophora. 


Continuing westwards, the Lhassa road was followed for two days, and then I 
turned southwards to cross the unknown country which separated me from the 
Tsangpo. Crossing the range at 17,000 ft, I reached the Tsangpo sixty miles west 
of Lilung. The blue-flowered Onosma wadiefiti was in fruit here, also the delightful 
sand dune plant Oxylropis sericopetala. A different route back to the headwaters 
of the Subansiri was followed, and plants and seeds were collected. 


Finally, in October, I once mora crossed the great Himalayan range, and varying 
my route, covered a good deal of botanically unknown country. One of my last 
finds was a charming new species of slipper orchid (Cypripedium). 1 arrived at the - 
‘Assam plain again on the last day of October, after a journey of six months. 

During that time I had travelled about 1,500 miles, crossed more than twenty 
passes between 15,000 ft, and 17,000 ft., and explored 600 miles of unknown routes. 
Many hundreds of species of plants had been collected, including 2 number of new 
species, and seed of some of the best for English gardens was obtained. The great 
snow range north of the Tsangpo was definitely located and followed for a hundred 
miles, 

Botanically, it was possible to recognise three main divisions of the Tibetan 
flora, which correspond fairly closely with the three stages in the degradation of 
the plateau. But the observations and collections also emphasise the unity of the 
Tibetan flora as a whole, and its close similarity to that of Western China and the 
Himalaya, The Tibetan flora is not of central Asian affinity ; Tibet, western China 
and the entire Himalaya form a phytogeographic whole, which may be distinguished 
by the term  Sinohimalayan."—(Nalure, 2nd May 1936). 
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FORESTRY AND GAME MANAGEMENT 
By Herman H. CHapman, Yace Scyoor oF Forrstry, 


Game management is just emerging fram n prolonged perind of domination by 
sportsmen interested only in the bag limits and hunting seasons on the one hand, 
and by politicians who battened on the enforcement of these primitive laws on the 
other; and now bids fair ultimately to take its place with forestry as a source of 
vonssrvation and intelligently planned sustained yield, based on an understanding 
of the biological factors involved in maintaining such a balance, and a recognition 
by the public that only by giving entire control to men trained in these services can 
adequate results ever be achieved. 

While the technical direction and control of gama production in states and 
nations must rest with game specialists, the immediate problem, where definite areas 
of forest are concerned, is to secure full co-ordination in the specific management of 
these forests, so that neither the production of timber crops, nor the protection of 
watersheds, nor the grazing of livestock, nor the preservation of etk or deer hecomes 
an exclusive aim, in the pursuit of which all other values and interesls are ignored. 

The general position of the forester, in all civilized countries~ a position accorded 
by the public as the best solution of their problem of adjustment of conflicting 
interests -giveo him practically full control of all the different uses of a forest 3 
This solution {s based on the belief that the fores! crop is, in fact, the dominant use, 
giving the highest value per nere {o society, and ihal other uses must, therefore, be 
subordinated and correlated to this use. 

This solution, however, has not yel been accepted by the American publie at 
large, and the nearest approach to it is in the proposal hy ihe Department of Agri- 
culture that the regulation of game on the National Foresis be recognized as a federal 
responsibility and carried out by the Forest Service. 

This theory is also based on a fundamentally important principle, namely, that 
ihe administration of any large body of land must be centred in one authority, on 
an area basis, and not divided between several different authorities on a functional 
basis. In the former case, the specialists appear as advisors and assistants, while 
in the latter they have the power to carry out any measure affecting their interest 
regardless of its effect on the whole administration or on other and perhaps more | 
important interests. 

Can foresters be trusted to administer game matters efficiently on forest areas 
under their charge? This would probably be answered in the negative by most of 
the game interests at present, in the belief, first, that foresters know too little about 
game, and second, that they sacrifice game values in an unintelligent manner, in 
order to secure higher production of commercial trees. 

What these game interests do not seem to realize is that the entire profession 
of forestry is based on the principle of co-ordinated use of all land resources, including 
agriculture, and not upon the exclusive pursuit of a hobby such as parks, or game, 
or a single interest like grazing or lumbering ; that because of this fact foresters after 
admitting grazing ta the National Forests were the first federal agency to control it 
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in the public interest ; that foresters were the first to detect and endeavour to control 
erosion resulting from destruction of vegetative cover on other than agricultural 
lands, and that following 2 natural path of development foresters were the first to 
establish modern scientific principles of game management, both abroad and in the 
United States. 

The crux of the situation here will lie in the possible damage by browsing to 
the reproduction of trees. Already many examples have occurred of plantations 
decimated by winter browsing of deer. With proper co-ordination of forest manage- 
ment, including the provision for abundant supply of preferred foods (deer do not 
eat evergreens by choice) and (he prevention of ruinous over-population by a 
regulated kilt, it will be possible to raise, not (he maximum of wood alone, nor yet 
the greatest number of game animals. but the maximum crops of bath trees and game 
taken as a whole, on areas on which no one interest is allowed to dominate and 
destroy the rights and welfare of all others, but which are managed for the greatest 
good of ail, in perpstuity.—{ Journal of Forestry, February 1936.) 


TIMBER TRADE IN THE UNITED KINGDOM 


The demand for teak continues tc expand and values remain sieady. There 
haz been no appreciable Increase in the demand for Indian timbers other than teak. 

During the 6 months ending June 1936, imports to the United Kingdom of all 
classes of timber classed as unmanufactured from all sources of supply were valued 
at €14,404,547 as against a value of £12,727,857 during the corresponding period of 
1935. Of these imports hardwoods, hewn and sawn, totalled 386,700 cubic tons 
valued at £3,364,100 against 363,800 cubic ions valued at £3,058,7C0 in 1935, 

These imports included 22,760 tons of sawn teak from India valued at £429,338 
as compared with 18,760 tons valued at £332,350 during the first 6 months of 1935. 
Figures for imports of teak in the form classed as hewn and for imports of Indian 

«timbers other than teak are not yet available. 

Sales through the medium of this office totalled 336 tons and deliveries 312 
tons during the quarter. . 

Imports of plywood to the United Kingdom continue to increase. The Trade 
Returns show that 6,977,500 cubic feet valued at £2,010,898 were imported during 
the first 6 months of 1936 as against 6,010,914 cubic feet valued at £1,686,000 during 
the corresponding period of 1935. Of the quantity of plywood imported British 
countries cun‘tibuted 68,235 cuble feet valued at £27,286 in 1936 as against 12,752 
cubic feet valued at £5,979 in 1935, The rest was of foreign origin, Finland and 
Russia between them contributing more than half the total. 

There has also been a considerable increase in imports of veneers. The total 
value of the imports of veneers during the first 6 months of 1936 was £376,340 as 
against £350,888 during the first 6 months of 1935. 


(Quarterly Report of the Indian Trade Cominissioner, London, April-June 
1936.) 
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THE UNITED PROVINCES FOREST DEPARTMENT 
(CANNING) BENEVOLENT FUND, 


The U. P. Forest Department (Canning) Benevolent Fund was 
inaugurated in 1932. The Articles of Association are based, with 
suitable modifications, on the Articles of Association of a similar 
Fund, which has been in existence for some time in the U. P. Police, 
and they have been approved by the U. P. Government. The Fund 
owes its existence entirely to the personal initiative of Mr. Canning, 
Chief Conservator of Forests, U. P., who took the matter up himself, 
worked out the details and obtained the approval of Government 
both to the principle of the Fund and to the provisions ef the 
Articles of Association. 

The objects of the Fund, as stated in tho Articles, ure to relieve 
distress among the dependents of—- 

(«) members of the U.P. Subordinate Forest Service of and 
below the rank of Ranger ; 

(6) members of the U.P. Forest Ministerial Service ; 

(e) all others who are members of the permanent non-gazetted 
establishment in the Worest Department, who die in 
service or within 12 months of retirement on pension. 

The Fund is supported by subscriptions from persons of the 
categories mentioned above, by donations from other Forest Officers 
and, subject to certain restrictions, hy donations from other persons. 
Any canvassing for donations, or subscriptions, from persons outside 
the Forest Service is prohibited. 

Membership of the Fund by persons of the categories mentioned 
is voluntary, but the rate of subseription is fixed, wtz., one day’s pay 
perannum. As this is, by one of the cules, deducted from the pay of 


April, the Fund did not really get into full working order until the 
A 
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year 1933. For the purposes of this article, therefore, it has been in 
existence for three full working years only. 

The Fund is administered by a Central Committee of Manage- 

ment, consisting of— 

The Chief Conservator of Forests (ex-officio), President. 

One Conservator of Forests nominated by the Chief Conservator 
of Forests, 

One Divisional Forest Officer nominated by the Chief Con- 
servator of Forests, Secretary. 

One representative of the U. P. Provincial Forest Service 
Association, elected annually. 

Two representatives of the U. P. Forest Rangers’ Association, 
elected annually. 

Two representatives of the U. P. Forest Ministerial Association, 
elected annually. 

This Central Committee meets not less than twice yearly and 
adjudicates on all claims to benefits and disposes of all business 
connected with the management of the Fund. In addition to the 
Central Committee, however, there is in each Forest Division a 
Divisional Committee consisting of—- 

The Divisional Forest Officer (ex-officio), President. 

One member of the Provineial Forest Service, Sabordinate 
Forest Service, or Ministerial Service nominated by the 
Divisional Forest Oificer. 

One member nominated by the Forest Rangers’ Association. 

One member nominated by the Forest Ministerial Association. 

The duties of Divisional Committees are, under the rules framed 
by the Contral Committes, to investigate and forward all claims to 
benefits, to collect and forward subscriptions, to pass and forward 
the Divisional accounts and to dispose of any other business that 
may he referred to them by the Centra] Committee. In this 
last: connection the Central Committee places such funds in the hands 
of Divisional Committees as it considers necessary to enable them 
to give immediate relief in urgent cases, The management of the 
Fund asa whole ts, therefore, in the hands of the Central Committee, 
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but there is no undue centraligation, as all the detailed local work 
is done by the Divisional Committees, 

The Articles of Association give the Central Committee power 
to make rules to give effect to the objects of the Fund and one of the 
most important rules made by the Central Committee is that, until 
the Fund is in a sound financial condition, the Committee shall not 
allot in benefits more than 50per cent. of the annual subscriptions and 
recurring donations plus the whole of the interest on investments, 
and that the remainder, after allowing for expenditure, shall be 
invested in Government Securities or Trustee Stock approved by 
Government, 

The membership of the Fund on the 3ist March 1936 amounted 
to 1,323, consisting of—- 

Forest Rangers ‘se as eas 582. 
Deputy Rangers, Foresters and Forest Guards .. 932 
Clerical Staff oe Ais «. 197 
Menials and others on the permanent establishment 112 

The amount of relief granted has naturally increased annually 
in the early days of the Fund. In the year ending 31st March 1934 
Rs, 200 only were granted, In the next year the amount was Rs. 638 
while in the year ending 31st March 1936 the amount granted was 
Rs. 1,649, the number of cases dealt with since the start of the Fund 
having risen to 23 and the relief granted varying from Rs, 20 per 
mensem to Rs, 4 per mensem according to the rank and pay of the 
deceased, Commitments for the current year are heavier still and 
it is obvious that, until the resources of the Fund have been built 
up, benefits cannot be continued for ever, but that the period for 
which they are given will have to be limited by the funds available. 
The members of the Fund on the Central Committee fully realise this 
and during the current year all cases have been examined on their 
merits and further relief discontinued in some of the less needy cases. 
In no case, however, has relief been given for less than two full years 
and in cases of real need it is being continued for longer, while there is 
every hope that as the resources of the Fund are built up, it will be 
found possible to continue the relief for longer in ull cases. In 
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this connection, a tribute is due to the good sense of the members of 
the Fund in recognising the position. 

That the management of the resources of the Mund has so far 
been carried out wisely is shewn hy the balance sheet on 31st March 
1936—the latest date up to which the accounts have been audited. 
On that date the position was as follows: 


Rs. a. p. 
Tnvestments as a 4,127 1 0 
Tn the Post Office Savings Bank bs 735 11 3 
In current accounts of Committees... 1,352 5 11 


Income for the year 1936-37 is anticipated to he at least Rs. 3,000, 
and at its first meeting during the current year, the Central Committee 
decided to invest another Rs. 1,000. This brought the amount invest- 
ed to over Rs. 5,000 by the end of three full years’ working. If the 
management of the Fund is carried out on these careful lines for the 
next few years, the financial position should become strong enough 
to enable the scale of relief to be increased either in amount, or in the 
length of time for which it is given, or possibly even in both ways. 

The maintenance of the accounts of the Fund entails considerable 
work on all concerned, but it isa pleasure to be able to record that the 
Ministerial staff does the whole of this voluntarily, except for a 
small honorarium paid to the staff of the division whose Divisional 
Forest Officer is also the Secretary of the Central Committee. This 
means a very great deal of extra work for his staff and the small 
honorarium is amply earned. With that exception, however, all the 
work in connection with the Fund is done entirely voluntarily. 

The Fund meets o Iong-felt need and, in the short time during 
which it has been in existence, it has already been able to bring relief 
to many hard cases, for which but for its existence nothing could have 
been done, As noted at the beginning of this article, the Fund 
owes its existence entirely to the personal efforts of Mr. Canning 
whose name it bears and the whole of the Forest Department in the 
United Provinces has good reason to be grateful to him for laying 
the foundations of a Fund which should be of lasting benefit to the 
dependents of our staff. 
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NOTE ON SOIL EROSION IN THE PUNJAB 
By R. Mactacan Gorrir, D.Sc., 
Stuytcunturar Resrarcu Drvisien, Lanorx, 


Previous reports —Erosion in the lower foothills throughout the 
whole width of the province, from the Jumna to the N.W.F.P., has 
long been a subject of concern to forest officers as is shown by the 
following reports : 

1855—Rules for Conservaney of Forests in the Hill Districts 
of the Punjab. 
1879—B. H. Baden-Powell’s Report on Hoshiarpur Chor. 
1882—Forest Settlement Report for Murree and Kahuta 
(Rawalpindi), 
1880-—-90-—Punjab Annual Forest Reports. By Ribbentrop, 
Moir and Railey. 
1900—Punjab Chos Act. 
1928—Report on Denudation and Erosion in the Low Hills of 
the Punjab. L. B, Holland. 
1928—Royal Commission on Agriculture, pp. 251 and 267. 
These apply to the whole of India but more particularly 
to the Punjab as this has the highest grazing incidence 
of any province. 
1929—Denudation in the Punjab Hills, B. O. Coventry. 
(Indian Forest Record, XTV, II.) 
1930—Erosion in Punjab. Holland and Glover in Punjab 
Engineering Congress. 
1932—Report of Punjab Erosion Committee, 
1935—Siwalik Erosion. A.P.F. Hamilton in Himalayan 
Journal, reprinted in Indian Forester, Jane 1986. 
1936—Torrent Action Interferes with Canal Efficiency, R.M. 
Gorrie. Current Science, August 1986. 
1936—2nd July. Punjab Government Conference on Erosion, 

Eatent of eroded areas.—Serious erosion is confined to the belt of 

foothills and sloping ground formed by the main Himalayan lower 
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slopes, the Siwaliks, and the other outlying rocky hills typical of 
Gurgaon in the east and the Salt Range in the west. It thus includes 
the greater part of the following civil districts: 

Gurgaon, Ambala, Hoshiarpur, Kangra, Gurdaspur, Sialkot, 
Gujrat, Jhelum, Shilhpur, Rawalpindi, Attuck and the Indian States 
of Suket, Mandi, Bilaspur, Chamba, the Simla Hill States, Sirmur, 
Patiala, Kalsia, Morni and Kashmir. 

Ata rough guess, say, 35,000 square miles, in a strip 60 miles broad 
between the Jumna and the Chenab, widening to 120 miles broad 
between the Jhelum and the Indus, with Gurgaon as an isolated and 
separate area in the south-east corner. 

The effects of erosion will of course make themselves increasingly 
felt outside this actual erosion belt because of the serious effect it is 
having upon canal water supplies, and the menace to the safety of 
hydro-electric plant, both of which activities affect the welfare of 
practically the entire province, 

Forest conservation hasto some extent checked erosion, but even 
with the best intentions the earlier forest settlements have failed 
to forestall the progressive deterioration which has inevitably taken 
place in face of persistent heavy grazing. In any case the area under 
the direct control of the Foreat Department, namely 5,184 sq. miles, 
represents only 5 per cent. of the total land area of the province, 
and of these forests only about half are in the severe erosion zone of 
the lower hills, the remainder being either in the high hills or in the 
canal colonies of the plains. There thus remain well over 30,000 sq. 
miles of the foothills over which the Forest Department has no control 
and no other department of Government has so far attempted any 
form of soil conservation work. 

Data available—The Irrigation Branch has been collecting data 
on the silt carriage of the Punjab rivers for many years past, and the 
question is of vital importance in canal efficiency. For instance, the 
enormous load of silt largely derived from Jammu and Gujrat foothills 
and carried by the Jhelum river, has decreased the carrying capacity 
of the Upper Jhelum Canal by 40 per cent. even with the installation 
at great expense of several silt ejectors, The Irrigation Research 
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In stitute is now working on run-off figures for the Ravi river by 
which it is hoped to find statistical proof of the opinion widely held 
by canal officers, namely that the winter discharge of this and other 
Punjab rivers has definitely deteriorated since the earlier irrigation 
canals were built. 

Figures of torrent intensity have been published (Gorrie, Current 
Science, August 1936) giving actual run-off in terms of cusecs per 
8g. mile for 3 different types of cover in the Pabbi foothills, viz. 
(2) 100 eusecs for eroding land reclaimed by afforestation and construc- 
tion of bunds, (47) 600 cugecs for similar land under a passive regime 
of protection against grazing, (i) 1,600 ensees for similar land 
persistently overgrazed until the plant cover has been virtually 
destroyed. 5 ‘ 

A survey of erosion conditions has been made (May-June 1936) 
in the Uhl catchment area which supplies the water power for the 
Jogindernagar hydro-electric plant. In this catchment 150 sq. 
niiles of very steep hills 6,000—16,006 ft. elevation earns only 3 pies 
per acre for Government in land revenue and grazing fees, but carries 
a responsibility of Rs. 730 per acre invested in the hydro-electric project 
whieh depends upon it for its water. The ground falls into 4 belts, 
(¢) Valley Bottom Farm Belt, (21) Forest Belt 8,500—~11,000 ft., 
(sii) Mpine Pasture Belt 11,000—13,000 ft. and (iv) Snow Belt, mostly 
rock, glacier and snow field. The survey shows that out of 18,000 
acres in (7)97 per cent. isin bad erosion condition, much of it serious ; 
in (i#) 35 per cent. of the 27,000 acres is in poor condition for catch- 
ment purposes; in (722) 25 per cent. of the 20,000 acres is eroding to an 
appreciable extent. The chief causes of erosion are ; (7) bad cultivation 
on unterraced or poorly terraced land and extension of potato cultiva- 
tion, (ii) heavy grazing of home and migrant flocks in the vicinity of 
villages, (di) seasonal concentrations of migrant Gaddi flocks on the 
alpine migration routes. 

Jn Ambala and Hoshiarpur farm lands below the Siwaliks much 
land has passed out of cultivation owing to the failure of existing wells, 
Geologists admit that deforestation of the Siwalik slopes is a 
contributory cause in the lewering of the underground water-table 
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which in some places has dropped beyond the depth at which well 
irrigation is feasible. 

In the Jhelum District in 36 years 50,000 acres of cultivated 
land have heen destroyed by the action of Salt Range torrents before 
they join the Jhelum river. ‘ 

American figures of run-off and erosion intensity for various types 
of soil, slope and plant cover are directly applicable to Punjab 
conditions and have been used to some extent in press propaganda 
articles, e. g., 150 tons of soil per acre per annum lost from potata 
cultivation on steep slopes with ridges running downhill. The 
Irrigation Research Institute is co-operating with the Silviculturist, 
Punjab, in making a suitable type of run-off measurement tank and 
it is hoped to produce data for Punjab conditions in the near future. 
Areas worked in and results to date— 

Pabbi (Gujrat district) —Counter-erosion work has been done 
spasmodically since 1879 when 38,009 acres were constituted a 
reserve, primarily for the protection of the main railway line and the 
G. T. road to the N. W. F. Latterly, however, the interference of 
the Pabbi torrent with the working of the Upper Jhelum Canal has 
become much more important than the other two factors, although the 
Forest Department programme has not been modified to meet these 
changing conditions and the area so far reclaimed is of little direct 
benefit to the Upper Jhelum Canal management. Up to date about 
3,500 acres have been reclainied by afforestation chiefly with Prosopis 
glandulosa, and the building of earth and stone bunds to check 
ravining. 

Hoshiarpur.—The devastation caused by the Siwalik chos reached 
a peak about 1897, and the Chos Act of 1900 led to the expulsion of 
goats from the middie altitudes of the southern Siwalik face. This 
area has recovered most strikingly and is now a sound source of 
revenue by grass cutting. Unfortunately the lower fringe of the 
south face and the whole of the inner Jaswan Dun did not come 
within this Act and these areas have deteriorated seriously since. 
Closures amounting to some 60,000 acres on the south face have, 
however, heen arranged hy Hamilton during the Jast. two years’ working 
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to get co-operation from the villagers largely through discussion and 
persuasion, This work is to he extended into the Jaswan Dun. 

Ambala.—About 44,500 acres in this district come under the 
Chos Act, but they have not been so well protected and are in rather 
worse condition than Hoshiarpur. Recommendations for counter- 
erosion work were made in Gorrie’s Working Plan for Kalsia State 
Forests 1927 but they have not been carried out. Parts of Kalesar 
R. F. and Kalsia and Morni estates have been well protected and are 
in good condition, but the foothills elsewhere are in a terrible state. 
The Morni forests have been protected after a fashion since 1888 but 
protection has recently deteriorated and this area is overrun with 
goats and cattle, 

Gurgann.—Some 8,000 acres closures were secured in village 
common. grazing lands about 1924 by allowing a remission of village 
land revenue to the village co-operating. The forest staff is a forest 
ranger and a few guards attached to the civil and as the area is far 
from any other regular forest work it only receives irregular 
examinations by gazetted forest officers. These closures lave, 
however, been a good object: lesson, and a wider extension of this 
policy is under consideration. The type of country here is not deep 
ravines but completely denuded rocky hills which contribute sudden 
and heavy floods to the cultivated lands below, 

Kangra.—-This district is the most heavily populated of the 
Punjab agricultural districts and is suffering tremendous soil losses 
and floods which affect the larger canals through the contribution 
of the Beas river. The grazing problem is complicated by the presence 
of immense numbers of Gaddi goats and sheep which have migratory 
rights and also large numbers of Gujars who have settled in the 
district with their buffaloes, Nothing has vet been done apart from 
an ineffectual tax on migratory flocks, but a report has recently 
heen submitted framing comprehensive proposals for demonstration 
areas in which grazing control and better methods of cultivation can 
be shown. A special case is the Uhl valley in Chota Banghal which 
forms the catchment of the Jogindernagar hydro-electric plant; a 
detailed survey of erosion conditions in the 150 sq, miles of catehment 
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has been made in 1936. Recommendations have been made for 
drastic curtailment of migrant goat grazing and for the acquisition 
and reforestation of the steeper slopes now cultivated ; these are 
now under consideration of Government. ; 

Thelum Salt Range.-No active counter-erosion work has been 
undertaken so far, but during the last two years it has been shown 
that afforestation with mesquite (Prosopis glandulosa) and phulai 
(Acacia modesta) is quite feasible, contrary to the previously held 
opinion of forest officers. The whole range is terribly arid and even the 
reserves are deteriorating rapidly. The only areas in which definite 
improvement has taken place are those village commons which have 
been partitioned and taken up intensively by individuals for the 
building of contour walls and the restriction of grazing. A demons- 
tration project costing Rs. 20,000 and comprising all possible phases 
of counter-erosiun work in the upper reaches of the Sauj nala has 
heen recommended by the Erosion Conference for a grant under the 
Government of India Rural Reconstruction Funds but so far nothing 
has been allotted. 

Other districts —The remaining foothills districts from the Jumna 
to the Frontier are all suffering more or less seriously from erosion, 
but very little active work has heen attempted. The following areas 
are affected ; 

Gurdaspur, Gujrat, Shahpur, Attock, the Murree foothills, the 
Kalachitta and other low hills in the neighbourhood of Rawalpindi 
along the north and west fringe of the Salt Range. 

Measures taken to stop erosion.—Until recently the Punjab 
forest officers have advocated closure to grazing as the only feasible 
means of restoring the plant cover to its natural conditions and thus 
reducing the run-off and loss of soil, This of course is still the main 
line of attack, but considerably more can be done if the various 
phases of misuse of land are taken up under improvement schemes 
which deal with bad agricultural as well as had grazing methods, 
Much of the erosion loss occurs in areas where so far no department 
of Government has made itself responsible for teaching and improving 
local methods, and in projects recently outlined the need for close 
co-operation between the Forest, Agriculture, Veterinary, Animal 
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Hushandry and Revenue staffs has been emphasised. The main 


lines 


of :— 


of attack are- 


I, Develop fodder resources for local livestock by means 


(a) Rotational closures. 

(b) Partition of shamlat. 

(e) Panchayat management. 

(d) Intensive improvement of natural grasslands, including 
* oully plugging ” to stop active erosion. 


(e) Develop tree fodder supply. 

(f) Develop green fodder crops and silage. 

(g) Research on correct grazing incidence. 

(i) Restrict non-right holders and immigrants’ livestock. 


\ 
TI. Improve standard of culttvatlon by means of -— 


(a) Better terracing and levelling of fields. 

(6) Discourage downhill ridging for potatoes, 

(e) Find good legume or grass crop to sow on fallow and 
plough in as green manure. . 


({d) Encourage use of compost manure. 
(e) Control nautor grants (permission for fresh cultivation) 
and refuse all for steep slopes, 


(f) Consolidation of holdings. 

(g) Co-operative tree planting. 

(h) Use of live hedge plants to replace thorn cutting. 

(2) Contour drains in tea gardens and orchards, 

(j) Stream training to reclaim cultivable lands along torrent 
channels, 
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NOTE ON THE RESULTS OF AFFORESTATION OF 
JUMNA, CHAMBAL AND OTHER RAVINES 
By D.L. Sau, I.F.S., D.F.O., 
Afforestation Division, Cawnpore. 


1. History of afforestation —It was generally known that there 
are extensive waste and ravine lands along the Jumna and Chambal 
rivers. The question of utilising these waste lands was the subject 
of a report as early as 1879, but no definite action was taken in the 
matter for nearly 30 years, In 1890, in his report on Indian Agriculture 
Dr, Voelker laid down the necessity of creating fuel and fodder reserves, 
The subject was revived in the United Provinces Government 
resolution No. 348, dated 20th August 1912, when a Forest Officer 
was deputed to make a survey of the most promising areas. His 
opinion as to the highly promising nature of the country was embodied 
in a report to the Conservator of Forests, Kastern Circle, wherein he 
advocated the acquisition by Government of the entire ravine area 
to the extent of some 100,000 acres, and the management of these 
areas primarily for fodder. In view of the above report and the 
recommendations of the Conservator of Forests, Eastern Circle, a 
committee of officials and non-officials was appointed in 1913 to examine 
the various points raised in the report and to submit recommendations 
to Government. This committee recommended that it is most 
desirable that any measures considered practicable be undertaken to 
increase the productiveness of the ravine tract for grazing purposes 
and for the production of fuel, but it was against the application 
of the Land Acquisition Act on any extensive seale when introducing 
the management of ravines in the Etawah District. In 1914, vide 
G. O. No. 175-L of 30th September 1914, the Principal of the 
Agricultural College, Cawnpore, and a Forest Officer were appointed 
to report on the possibilities of an extended campaign of ravine 
reclamation and prevention of erosion as approved for the Etawah 
District and the scope offered in this direction for useful famine 
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works. They recommended— 

(J) the recruitment of a sufficient staff before any further re- 
clamation could be undertaken ; 

(2) the immediate transfer of certain forest blocks to the 
Afforestation Division, which appeared most. siitable for 
reclamation, whenever Government was prepared to extend 
operations ; 

(3) Government should instruct district officers to ascertain 
definitely the willingness or otherwise of the landholders in 
the blocks recommended for reclamation {a) to reclaim 
and afforest their ravines at their own cost under the 
management of afforestation officers, (6) to hand over their 
land for reclamation at the expense of Government on 
terms similar to those proposed to the Etawah zamindars, 
(c) to lease their land to Government, or (d) to sell their 
land, If the zamindars were willing to adopt any of these 
courses, the writers recommended that definite atrange- 
ments should be made eo that when a sufficient staff had 
been trained the work of reclamation could begin without 
delay. If there was any landholder with whom no 
settlement could be effected, the writers thought that, in 
view of the importance of the object to be attained, 
Government should acquire the land. 

2. Aims of afforestation.—Originally it was only intended to 
improve the ravine lands for grazing purposes and for the production 
of fuel, but various objects of management as given below were laid 
down by Government orders or resolutions that were issued at 
intervals from 1912 to 1920: 

(2) To stop soil erosion in ravines, ¢.¢., the sconting out of 
the beds of ravines and the washing down of their banks, 
(it) To stop further extension of ravines inland, 

(i) To prevent good soil being washed off the uplands and 

earried away down to the rivers, 

(iv) To retain the rainfall in the soil and thus raise the water 

level. 
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(v) To make fodder reserves by growing grass (hay) for the 
local villagers and for export to other localities in famine 
years. 

(vi) To provide good pasturage. 

(vit) To provide firewood for the loca] villagers, 

(viii) To grow firewood for export and sale at a profit. 

(iz) To grow valuable timber for sale at a profit. 

(x) To provide tan bark for the Cawnpore tanneries, 

(xi) To break down the ravines with the object of making 
them suitable for agriculture or for the production of 
fodder. 

(zit) For financial profit. 

(iii) To encourage zamindars to protect and manage their own 
tavines, 

(viv) As famine relief works, 

Besides the above there were others too, such as creation of 
breeding ground for cattle, improvement of soil, etc. 

3. Natural vegetation in ravine land.——The natural vegetation 
of the ravine land has been destroyed by uncontrolled cultivation 
wherever the soil is fit for this, and by uncontrolled grazing, reckless 
destruction and by fires. Large areas are now almost treeless, but the 
natural vegetation has undoubtedly been forest and is still forest 
except in kanker and usar soils, The vegetation is mostly of a 
xerophytic type and consists of small trees, thorny bushes and grass : 
the following being the most common and characteristic : 


Trees Large shrubs or small trees Small bushes 

Prosopis spicigera Balanites aegyptiaca Capparis aphylla 
(cheonkar) (hingot) (karil) 

Acacia leucophloea Dichrostachys cinerea Capparis horrida 
(reonj) (khatrt) (kins) 

Azadirachta indica Zizyphus jujuba Salvadora oleotdes 
(neem) (ber) (pilu) 

Acacia catechu Adhatoda vasica (arusa) 
(khair) 


Zizyphus spp. (ber) 
Carissa smnarum 
(karaunda). 
Acacia arabica is also found fringing the rivers, nalas and other 
moisture localities, but seldom oceura in the arid ravine zone, 
More important than trees and shrubs are the grasses. The 
most common grasses in the ravine land are Aristida hystrix and 
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Aristida depressa, both of which are practically worthless and are 
known as “ safed lampa.” The more valuable grasses do exist even 
in the most heavily grazed localities under the shelter of thorny bushes 
or in patches of uneven ground inaccessible to cattle. 

4. Past management.—-The work of afforestation of the Jumna 
and Chambal ravines was started in 1912 and continued for nearly 
15 years during which period 16,650 acres of ravine land was planted 
with timber and fuel species. But towards the end of 1927 the work 
of planting was given up on financial grounds and also due to the 
fact that the timber species in the newly-planted ravines, though 
they started very well, did not come up to original expectations. 
When afforestation was in full swing the working of soil was done 
thoroughly and systematically. Big bunds were made on the bottoms 
of some prominent ravines to store up water to keep the surrounding 
soil moist, Small earth dams were also made at the heads of small 
ravines to stop a sudden run-off of surface water and to stop further 
erosion there. Of all the indigenous trees of the area babul seemed 
the most attractive by reason of the demand for its bark for tanning 
and for fuel, but as many as 42 other species were also tried. Both 
planting and direct sowings were attempted by the ridge and ditch 
method, 


5. Area statement—The following statement: shows the area 
afforested and the cost of afforestation: 


EES EAPeNDITURE DURING THE LAST 5 YEARS 
Big a (EXCLUDING OVERHRAD CHARGES AND 
E ae 7 COST AND REPAIR OF BUILDINGS). 
Area |B ee 
District, alforest{S50_ | 
ed ekg ES 
SBS 3.2] 1931-32 | 1932-35 | 1933-34 | 1934.35 | 1935-36 
S723 
= £356 
(Acres. Ra. Re Ra. Rs 
Etawah «| 11992 | 438,358 5,657 | 4,917] 3,920 
Agra +. | 1926] 65,748 124 50 10 
Jalaun te | 2103 | 68,132 160 103 83 
Cawnpore es 350) 27,602 200 14g 318 
Lucknow : 279 9,204 2 : 


Nore:—(1) Of this area, 1,255 acres have since been handed over to the owners. 
(2) This expenditure does not include overhead charges and cost and repairs of 
buildings or roads. 
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The area of waste land (including unculturable land, usar, ravine 
areas and land occupied by roads and buildings, etc.) in the United 
Provinces is more than 8 millionacres, The ravine area in the Etawah 
District is about 1,20,000 acres, in Muttra about 13,204 acres, and in 
Agra about 1,350,000 acres. It is estimated that the area of ravine 
land in the United Provinces is about 10,00,000 acres. T regret that 
the correct area of ravine land could not be had from the Provincial 
or the District Gazetteers, nor from the Statistician to the United 
Provinces Government. 

6. Results of afforestation ——The afforestation policy started with 
so many different objects of management that complete success was 
hardly to be expected. Some of the objects overlap one another or 
are consequential of one or the other, but the three primary objects 
were— 

(1) to grow firewood and valuable timber for sale at a profit ; 
(2) to improve the pasturage and tree growth in the ravines 
and thus to establish fuel and fodder reserves ; 
(3) to prevent the further erosion of ravines and to check the 
extension inland of ravines. 
(1) Limber— 

The object of growing valuable timber was really considered 
ag one of the most important because it was on this that the chances 
of making the afforestation scheme pay were counted, The attempts 
so far made to grow valuable timber have been made with many 
species of trecs and have heen failures as the trees do not grow to a 
large size on account of the adverse climatic conditions and the kankar 
that is found in the sub-soil in many parte of the ravine land. Though 
most of the species of indigenous trees are gregarious, yet their only 
chance of developing in such an unfavourable habitat is, according 
to Mr. Marriott, to stand alone or in pairs or trios—free from excessive 
root competition. Whatever the reason, it is almost certain that the 
ravines will not produce a crop sufficiently dense to pay for its 
formation, 

Fuel: It is now also definitely known that artificial plantation in 
the ravines or the production of fuel alone is financially unproductive 


1937 | AFFORESTATION OP JUMNA AND OTHE RAVINES 79 


fitable. In fact. it was never expected that the afforestation scheme 
could be made to pay out of sales of firewood. 
(2) Improvement of fuel and fodder— 

Although the indigenous forest is not worth much, it wauld be a 
mistake fo overlook it altogether, for it is only these indigenons 
trees that are likely to do any good in these ravine areas, As far as 
village requirements of fucl are concerned it can be safely assumed. 
that the indigenous trees will more than suffice. The protection of 
these apecies from heavy grazing and reckless destruction has not only 
improved their growth but has also largely contributed to their 
propagation by natural regeneration. In fact there is hardly an 
acre where simple protection has not brought about the appearance 
of some of these trees. 

Fodder: Where closure is applied to any ravine area or when 
the grazing is controlled, the more valuable grasses oust the safed 
lampa and spread rapidly asa rule, After a few years of closnre all 
the ground, except patches of exposed Aenkar, becomes well covered 
with fodder grasses— 


Andropogon foveolatus +. murghaina, 
Andropogon pertusus .. chhoti jergi. 
Apluda. aristata A .. bhanjura, 
Brachiaria ramosa .. kirwai, 


Chloris barbata, 
Chloris roxburghiana. 
Chloris virgata. 


Cymbopogon parkert ..  hatauna, 
Dichanthium annulatum .. bara jerga. 
Elacusine flagelifera .. ghur dub. 
Ertochloa ramosa. 

Hetropogon contortus «kala lapa (lampa). 


Ischaemum rugosum. 

When, however, one of these closed areas is reopened to un- 
restricted grazing the reversion to the original worthless safed lampa 
and the almost complete disappearance of the useful fodder grasses 
is very rapid, 

B 
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(3) Prevention of erosion and eapansion of ravines — 

Experience has shown that controlled grazing or closure to grazing 
has produced excellent fodder reserves and has alone been enough 
to attain the object of stopping soil erosion in ravines and their 
oxtension. It is the grasses that really matter—not trees— asa 
pteventive of surface run-off of rain water and therefore of soil erosion. 
Observation has shown that wherever there is a thick crop of grasses, 
irrespective of the presence of shrubs or trees, no fresh erosion is visible 
in such ateas, while fresh erosion and slips are quite common in the 
unprotected areas where the ground is bare of grasses, 

7. Conclusions,—(1) Ravine management and prevention of 
extension of erosion in ravines are simply questions of control of 
gtazing and improvement and preservation of grasses, Closure to 
grazing or controlled grazing enormously increases the quantity and 
quality of fodder grasses and indigenous trees or shrubs, and encourages 
their natural regeneration and effectively prevents soil erosion and 
the extension of ravines, But unless the blocks taken up for afforesta - 
tion are continuous or are very large, the protective effect is small and 
local. 

(2) It is usually mere waste of money to attempt to introduce 
valuable timber or fuel apecies as, due to vations adverse factors, 
the trees do nof grow to timber size or to a sufficiently dense crop, and 
because by simple protection (either departmentally or by co-operative 
societies or village panchayats) and almost: without any expense it is 
possible to improve the indigenous fuel species and encourage their 
natural regencration. 

(3) Whenever a protected area is opened to continuous or 
unrestricted grazing, the reversion of the indigenous trees to their 
original state and the reversion to the original worthless safed lampa 
and the almost complete disappearance of the useful fodder grasses 
is very rapid. 

(4) Regulation of grazing and cultivation at and around the 
heads of the ravines is absolutely necessary to prevent the extension 
of ravines. The heads of ravines are often outside the boundary of 
the land taken up for afforestation and sometimes in the middle of 
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the cultivated land. It was the difficulty of dealing on a large scale 
with such places that caused Government practically to give up the 
idea of ravine reclamation as early as 1920 (wide G. O. No, 1503/KTV- 
142 of 9th September 1920). 

(5) The construction of large masonry bunds to store up water 
for keeping the soil moist does not justify the expenses involved, 
However, small earth dams made at the heads of ravines to stop 
surface run-off of rain water are useful in preventing soil erosion and 
in silting up of the shallow, newly-formed ravines. 

(6) The area taken up for afforestation is so small and scattered. 
that it can hardly be expected that it will have any appreciable effect 
on the erosion of the extensive ravine areas outside the small blocks 
taken up for afforestation, but erosion has almost completely stopped 
in all blocks that have heen snecessfully afforested. 


FORESTRY IN THE U.S.S.R 


By H. P. W. D. 


The following résumé of the development of forestry in the Soviet 
Union since the Revolution is, for the most part, a summarised 
translation of the opening section of Lyes Na Sluzhbu Sotsialisto- 
cheskomu Stroitelstbu, an official publication of the All-Union 
Institute of Forest Culture and Forest Melioration. No responsibility 
is taken by the translator for the political views expressed, which, 
as may be expected from such a source, are rather highly coloured. 
The report was intended evidently for technical readers rather than 
the general public, and not for foreign consumption; so we are 
justified, I think, in regarding it asa fairly faithful account of the main 
developments of forestry under the Soviet Union. 

Naturally enough, the writer of the report glorifies the exploits 
of the new regime and sees every material advance—however common 
to the world in general—as the peculiar triumph of communist 
ideology. When due allowance is made, however, for the exuberance 
of the new broom, we cannot fail to be struck hy the very considerable 
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progress that seems to have been made in forest organisation and 
research over a vast territory—comprising, we are told, no less than 
one-third of the total forest arca of the world. “Whatever our attitude 
to the social and political issues at stake, we cannot, as foresters, 
afford to remain entirely oblivious to the increasing application of 
scientific principles to such an enormous tract of forest, 

The programme of the first Five-Year Plan, we read, was not 
confined to Tndustry. It applied, in an equal degree, to Agriculture, 
and to Forestry. Hand in hand with the completion of gigantic 
engineering and constructional achievements such as Magnetostroi 
Dnieproges, Kugnetstroi, the Gorki Automobile Plant, the Stalingrad 
Tractor Factory, ete., Soviet Agriculture acquired a new mechanical 
technique. More than 2,500 mechanical tractor stations were establish- 
ed throughout the Union and the whole face of the country was changed. 
With the liquidation of the kulaks (well-to-do peasant proprietors), 
the small holdings gradually vanishedand a new system of State and 
Collective farms arose, By 1933 over 60 per cent. of the peasant 
holdings had been collectivised and about 80 per cent. of the arable 
land of the Union was in the hands of either State or Collective farms. 
This achievement “completed the foundation of socialist economics 
and finally established Agriculture as well as Industry on a basis of 
planned social economy.” 

“The vietories of Socialism in the U. 8.8. R. were the direct result 
of the policy inspired by Lenin in the party, and achieved in the 
merciless struggle, not only with the Bourgeois theories of Counter- 
revolutionary Trotskyism, regarding the impossibility of establishing 
socialism in one country, and the inevitability of the return of 
Capitalism, but also with the opportunism of the Right, which tried 
to undermine the policy of Socialist attack by direct capitulation 
hefore the Kulak and Bourgeois elements,” 

However that may be, the particular importance of Forestry 
{including the timber-working industries) in the Socialist programme 
was shown in its share in the defence of the Revolution. 

As it was found impossible during the conrse of the Revolution to 
exploit the coal and oil fields occupied at the time by White forces, 
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the demand for fuel became acute, and could only be supplied by 
local forms of fuel, among which firewood as most accessible and 
“easily appropriated ” was casily first. 

The fuel question was indeed so serious that it actually nearly 
brought the revolution to a standstill at the most critical moment in 
the struggle after October 1918, In one of his party manifestos 
Lenin wrote; “The fucl crisis threatens to destroy all the Soviet 
work. ‘The workers are in flight through cold and hunger, ‘Tie trains 
bringing corn have come to a standstill. A catastrophe is impending 
simply from lack of fuel.” 

However, “ the crisis, threatening to throttle the youth heroically 
struggling for the dictatorship of the proletariat” was surmounted 
by the active measures of Lenin, who organised the extraction of fuel 
from the forests of the country upon the most intensive lines possible, 
through GLAVLESKOMA, a department specially constituted for the 
control of the timber and fuel resources of the State. 

The fuel crisis did not, however, distract the altentiun of Russia's 
new rulers from the necessity of adopting a definite silvicultural policy. 
The Forest Act, promulgated on 27th May 1918, established the lines 
of the new Social Forestry, and a resolution of 8TO (the People’s 
Labour and Defence Council) of 27th July 1920, inaugurated a new 
system of Fire Protection in which the local population was organised 
and trained on military lines through the Direction of General 
Military Instruction to prevent and to combat forest fires. 

One of the first and most important steps in the new Socialist 
State was the nationalisation of the forests, most of which, under the 
Tzarist regime, had belonged to private persons. Needless to say 
this task was not facilitated by the former owners, who, if they 
survived at all, had hidden or destroyed their title-decds and all other 
documentary information relating to the area and location of their 
forests, as well as all details as to their composition, yield, etc. The 
first attempt at a census and rough valuation of the National Stock 
of Forests was made in April 1918 and this has formed the basis of all 
subsequent forest settlement. Formal organtsation (i.¢. under regular 
working plans) of the national forests was commenced later and is still 
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in progress, at a “tempo,” we are told, far exceeding that of pre- 
revolutionary times. As an example of the vast speeding up in the 
work imparted by the revolutionary spirit we learn that while the 
Tzarist Government, in the period from 1842 to 1916, succeeded in 
organising hardly 10 per cent. of the Government forests and in 
surveying 26 per cent. from 1924, Forest Management under the 
Union made enormous strides, and in the first Five-Year Plan the 
task was undertaken of organising 152 and surveying 194 million 
hectares in forests of industrial importance. 

The report here digresses to point a moral in favour of Socialist 
as against Capitalist achievement, which appears, under the circum- 
stances, hardly justified, for a similar acceleration in the organisation 
of national forests in the last twenty years is equally marked in 
Capitalist countries, and is due rather to the general increase in 
scientific knowledge and experience, and to a higher level of training 
of the Forest staff. 

At the end of the reconstructive period a simultaneous valuation 
was made of the whole forest reserves of the Union under the heads of 
area, category, distribution of species and growing stock, area of yearly 
felling and of artificial regeneration. This was the first step towards 
the organisation of forestry on an all-Union scale. 

The supply of the timber demands of the building industry of the 
country was one of the fundamental problems which forestry had to 
face. This was provided for in the Forest Act of 1918, and in 1922 
was formed an Inter-Departmental Commission for the Distribution 
of Forest Territory to guarantee the respective needs of each branch 
of industry. Subsequent legislation apportioned the responsibility 
fur the forests lo the District Cuauuissivus, wand a cummencement of 
long-term exploitation on a planned basis was made. The value of 
planning in forestry is self-evident, and not unknown in Capitalist: 
countries, The report, however, sees in it a particular example of 
Socialist Reason manifested in contrast to the enormities of the Old 
Regime, with their uneconomic localised fellings and waste of mature 
material elsewhere, All this has heen changed under the beneficent 
operation of the Dictatorship of the Proletariat. 
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The stormy tempo of Socialist development under the first Five~ 
Year Plan brought about a gigantic growth in the timber and wood~ 
working industry, the output of which in the three first years rose to 

* 194 per cent, in minor, and 183 per cent, in major produce, 

In spite of this expansion, however, the demands of the Social 
Building Programme considerably outran the supplies, and this 
hiatus still exists, and must be “ liquidated” by every effort of the 
Government and people under the second Five-Year Plan. It is 
hoped to accomplish this by more rational employment of labour and 
mechanisation, proper organisation, and more intelligent direction of 
labour and production, 

The satisfaction of the needs of the local population was a primary 
consideration of the new regime from its earliest commencement, aud 
was accomplished in two ways: by the setting aside of special forest 
areas for the use of local communities, and by the granting of privileged 
tates for forest produce to cultivators, 

Communal forests had existed even in Tzarist times in the south 
of European Russia (R. F.S. F. R.), but not in the north. The claim 
of the local communities to these forests was now reaffirmed in the 
south and an allotment of similar communal areas made in the north. 
In 1926 further enactments were passed considerably extending the 
areas of communal forests, even, to a great extent, at the expense of 
the forests of general importance. In 1933 the total area of forest 
in the hands of local communities in European Russia amounted tu 
35 million hectares. No details are supplied as to the extent of the 
privileges and powers of utilisation allowed to the individual members 
of the local communities, but, that these aro strictly limited, and 
carefully controlled, may he inferred from the fact that, although 
primarily under the village soviets and district committees, they are 
under the general direction of the Soviet) NARKOMZEM (National 
Land Committee), which, in 1981, placed these forests under a 
systematic regime of controlled felling and guaranteed regeneration. 

The needs of the local population are also met to some extent from 
Government forests, chiefly by free grants to Kolhoz (Collective farms) 
and also to individual members, The right of collection of dead wood 
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is allowed by the Forest Code to the poorest classes, not apparently 
free, but at reduced rates, and so long as they can prove genuine 
indigence. According to a decree of SOVNARKOM (Council of 
People’s Commissiaries) of 1930, 50 per cent. of the produce of local 
forests is allotted to the collective farms for construction and repair 
of communal buildings and other néeds of collectivist members, and 
the remainder is distributed to the poorer classes of manual labourers. 

As the chief source of revenue of the Soviet Union since its 
foundation, the export of timber has played a very important part in 
the industrialisation of the country. Some idea of its importance 
can be gained from the figures of revenue for the year 1929-30, when 
the timber export amounted to 176 million roubles or (assuming 
9-45 roubles to the £) £18 millions. It will be remembered that at the 
time there wasa considerable outery in the British Press, and no doubt 
also elsewhere, about the dumping practices of the Soviet, through 
which their timber was underselling that of their competitors at 
uneconomic prices. Coupled with that, there appeared articles 
describing the conditions of forced labour in the timber camps 
hroughout the Union. According to this official publication, however, 
these reports were, like Mark Twain's death “ greatly exaggerated,” 
since such practices are “foreign to Socialist principles” and were 
no other than “a smoke barrage behind which Capitalism tried to 
cover its real purposc—the destruction of our constructive Socialism.” 

Forest oxpluitation under the Tzarist regime was necessarily 
primitive, as it was also to some extent even in more advanced 
countries at that time. The general advance of civilisation has 
since led to the adoption of improved methods and mechanical 
facilities almost. everywhere, and the forestry of the U. 8. 8. R. has 
not lagged behind. In the matter of implements and lines of 
transport considerable progress has been made in late years, and 
with the establishment of MLS (Mechanical Forest Stations) throughout 
the Union this process is speeding up. The first Five-Year Plan 
started with 90 forest tractor units, which, by 1932, has risen to 686, 
Meanwhile the “rationalisation of export? is being achieved by 


various kinds of artificial roads, ¢.g., ice-ways, sledge-ways, rope-ways 
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and monorail systems, and a vast series of saw-mills is being installed, 
equipped with all the refinements of modern technique. Not only 
this but wood-working plants of modern design are dealing with new 
forms of production, such as artificial fibre, wooden pipes, standard 
houses and kraft paper. The output of paper pulp alone has more 
than trebled itself since the revohition, and the U.8. 8. R. claims te 
have rendered itself in this respect: independent of outside sources 
since 1926. 

Pre-Sovict forestry was mainly confined to the south. This was 
duc partly tu the pour state uf develupment of the railways in the 
north and the unfavourable direction of the rivers, flowing as they 
do towards iechound seas. The system of minor suw-mill industries 
inherited from the Tzarist regime was consequently situated also 
in Central and South Russia and the wasteful exploitation of the 
forests in the immediate neighbourhood of these mills, to the neglect 
of those further afield, has not failed to provide Soviet foresters with 
an illustration of the “chaotic planlessness of Capitalist economics,” 

Lenin, in 1918, laid down that there must be a rational distribution 
of industry in the country from the point of view of proximity to raw 
materials, and least loss of labour in the transition from the handling 
of raw stuffs, through the intermediate processes of manufacture, right 
up to the finished product, 

This task, according to a fairly recent pronouncement of Stalin, 
has been by no means yet successfully accomplished and a great deal 
still remains to be done in the matter of organisation and distribution 
of forest industry, An ‘authoritarian’ State possesses enormous 
powers in this direction, as can be seen from the formidable list of 
new industrial centres established within recent years. Along the river 
Yenisei, for example, a new series of saw-mills is being opened, while 
Tobolsk has beeome a centre of cellulose paper manufacture as well 
as other wood-working factories. The Murman coast, the Chuvashkian 
and Karelskian republics are also becoming centres of forest industry. 

A certain amount of clearing of existing forests has heen inevitable 
in the establishment of State and Collective farmsand workers’ colonies, 
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but warned by the example of the U.S. A., the Soviet authorities claim 
to have avoided the pitfalls of unorganised lumbering, and every 
operation has been carried out according to plan. 


Afforestation as a means of drought resistance plays an important 
réle‘on the parched plains of Kastern Europe and Central Asia. In 
1929-30 the amount of afforestation work in hand had risen to three 
times that of 1912, while in 1932 the colossal total of 8-5 million 
hectares of artificialregeneration were prescribed for the forthcoming 
Five-Year Plan, of which the majority were: not regeneration works 
proper but new afforestation schemes for the conservation of moisture, 
retention of soil on slopes and in ravines, sand fixation and shelter 
belts, The extent of this work, says the report, “ is without paralle) 
in the history of the world.” Tens of thousands of people and 
hundreds of millions of roubles were mobilised for the task, conceived 
on 9 new scale and with a new technique. 

The second Five-Year Plan now in progress is intended to guarantec 
the Soviet Union its economic independence of the rest of the world, 
and the success of the Plan in respect of forestry is to be achieved by 
concentrated felling on a mechanical basis, combined with mechanisa- 
tion of forest industries and means of extraction. It is to be a vastly 
important factor in national economy, providing for an enormous 
number of needs, from tools for collective farms, to a whole range of 
articles of daily use, which, it is claimed, can be easily produced. 
from the bye-products of the timber industry. 

To us in India whu have recently been cast into gloom by the 
prognostications of those who would have it that timber in all its 
functions is being rapidly replaced by metal and other substances, 
this should be consoling news. Less assuring, however, is the promise 
that the success of the Plan will affect the “ final liquidation of the 
detrimental bourgeois theories of forestry.” 

The U. 8. S. RB. is evidently awake to the need of specialists in 
forestry, und determined not to waste the material available. In 
addition to the Institnte at Leningrad there are 20 institutions 
preparing thousands of technically-trained specialists of average 
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qualifications. In a constant stream uew cadres are poured into 
industry, raising the technical level of the work, and making it possible 
to extend its range. ‘The numbers of trained specialists in 1932 
amounted to 7,900 engineers and 19,000 technicians, Yet on account 
of the rapid expansion of industry the demand for trained specialists 
is always in advance of the supply. This is a sharp contrast, as the 
report points oui, with satisfaction, to the condition prevailing in 
Capitalist countries, where the mass of technical intelligence cannot 
find scope for its powers, and in search of livelihood turns to selling 
papers or delivering parcels, 

The Research Department has been no less thoroughly reorganised 
and expanded. The Timber Institute, split up in 1932 into a number 
of specialist scientific research institutes of forest technology ; the 
All-Union Scientific Research Institute of Silviculture and Agricultural 
Melioration at Moscow and Karkov; and the ramifying system of 
local research organisations: such is the scientific equipment of 
forestry at present in the U. 8. 8. R., and this is closely linked with 
the interests of the industrialisation of the nation. 


CAN YOU USE A DIVINING ROD? 
By H. G. Cuamproyn, I.F.8. 


In the October issue of this journal, there was mention of the 
standard use of the divining rod for finding underground water, but 
foresters in this country are perhaps not aware (hal in the Continental 
forestry periodicals there have been published a number of articles 
on the subject of the relation between the reactions of the rod in the 
hands of the experienced dowser and the growth of trees on the site 
examined, ‘These articles have been fairly hotly controversial and 
make interesting r&ading whether one is already a believer or not, 

The chief upholder of the rod is K. M. Miller who claims that 
there are narrow reaction lines all over the earth’s surface whieh can 
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readily be mapped and are reasonably constant so that different 
workers record similar results as also will the same worker on different 
dates. There are two types of reaction, one due to underground 
water “veins” (at varying depths) and the other to cavities, faults, 
change of composition, etc. The reactions are considered to be due 
to rays of waves actually or akin to electromagnetic waves, and it is 
even suggested that they probably belong to the group with wave- 
length from a millimeter to a few centimeters. If this ig correct, it 
should obviously be possible to devise physical instruments capable 
of detecting, recording and measuring them, and numerous claims to 
have effected this have been made. Reuctivus vbtuined on photo- 
graphic plates were shown to be possibly due merely to moisture 
variations and at present Miiller relies on a secret instrument 
apparently on the electroscopic principle dependent on atmospheric 
ionisation caused by the passage of the rays. This instrament can, 
however, apparently only be worked by a divining expert and is not 
obtainable, so that éritics are not unnaturally very sceptieal about 
it, though Miiller claims practically 100 per cent. confirmation of the 
mapping, etc., done with the red alone. 

When now these reaction Hines are mapped for any area, it is 
found that if a tree happens to stand on an intersection of lines 
(sometimes even on a single line), although all the usual growth 
conditions are normal or even favourable, it will very often be stunted 
or definitely diseased unless it happens to be an oak (or one of a 
small list of trees including Acer, Salic and Robinia) in which 
case it will probably be conspicuously better than average. This is 
the explanation of the backward tree of an avenue, and the failure 
of individual fruit trees in an orchard or againsta wall. If you replace 
the dead or diseased tree with a new one giving it special attention 
to obtain good growth, it, too, will refuse to grow for no other reason 
than earthrays, In the oak forest, on the other hand, every tree will 
stand on a regular star of reaction lines, all the rest of the original 
crop having dropped ont with the passage of time. 

Now the critics, among whom must be mentioned Fabricius 


whose root competition experiments are well known in this country, 
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comment on the fact that it is not acceptable proof that when a 
diviner sees a sickly pine or a flourishing oak, he finds reaction lines 
all over the place leading to it, Obviously, successful prediction is 
required of developments on an atea devoid of trees when Tapped. 
Fabricius accordingly got an eminent dowser to map an area before 
it was afforested : in fact he got it done twice with a minimum of 
agreement between the two maps. The area was afforested with 
several species and at the end of the season’s growth, every plant 
was measured and the data analysed to compare mortality and growth 
on the “radiated ” areas indicated by each diviner, and on the small 
radiated area common to both maps, with the unradiated remainder. 
He found no significant relationships. It is of course admitted that 
the measurements must be repeated for another year or two to be 
conclusive. Careful measurements in spruce crops 47 and 83 years 
old similatiy failed to reveal any significant differences in height, 
basal area or volume between the growth on radiated and unradiated 
portions. 


Meanwhile, Miller paints out that for growth to be much 
influenced, the tree must he exactly on the active part of the lines 
which has a width of only a few inches, though the rod may give a 
reaction even several yards on each side, This would obviously 
upset the deductions from Fabricius’ experiment, but the general 
reader can hardly fail to be struck with the ingenuity shewn by the 
enthusiasts for the rod in dodging objections. Thus, when a middle- 
aged tree dies, this is because the coutse of the rays has changed of 
late. 


The two types of rays mentioned are entirely different. in their 
reactions on growth and are in fact to a lurge extent opposite, Oak 
will only grow normally on the water veins, whereas beech grows 
normally without but extra well on the other type of rays; oak 
requires to be on a crossing of lines to show a marked favourable 
reaction, whilst it suffices for a beech to he on a single line (inter- 
sections are less common with this type, resembling fault lines). Most 
of the important destructive fungi, Neeiria, Peviza, Trametes, ete., 
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are found on water ray crossings and are thus not truly primary, 
the rays being a predisposing cause. 

It is not suggested that the forester can map the reaction lines 
in his plantation areas und plant on the lines and intersections only 
species known to prefer them or at least not to be harmed, using one 
of the other group of species between ; but stripped of all the frills, 
we have here an interesting subject in which there is certainly much 
more to be learnt and an interesting means of filling in the odd spare 
moment in camp. We cannot know too much about the growth of 
our trees and the why and the wherefore of their vigour or lack of it. 
Not a few among us have found the magic rod turn in our hands, 
T rather think T must have another shot at it myself this season and 
any way, it’s good fun arguing about it. And let those who 
know all about it already set to work subjecting their skill and 
experience to systematic truly objective tests; they should of 
course get satisfactory results wherewith to flatten the sceptics 
and scoffers, 


Titerature, 


Forstl. Ch., 1984, pp. 703, 805, 808 (Fabricius, ete.) 

» 9» 1935, pp. 1, 7, 9. 

v»ay-:1986, pp. 1, 309, 812. 
Silva, 1935, p. 345 ; 1936, p. 185 (K. M. Miiller, ete.) 
Allg. Fou. J. Ztg., 1936, pp. 21, 113 (K. M. Miller, ete.) 


NOTE ON METHOD OF CALCULATION OF AVERAGE 
CROP DIAMETER IN SAMPLE PLOT WORK 
By M. A. Kaxazar, Sratistican AsstsTant StivicvLToRIst, 
F. R. 1, Denra Don. 
The following note deals with a recommendation made by the 
1934 Silvicultural Conference (vide Proceedings, p. 180, Sample Plot: 
Field Rule 25) in connection with checking the preliminaty marking 
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of a standard thinning grade in a sample plot, by comparing the 
resultant crop diameter and number of stems per acre with the yield 
table figures. 


The data from 13 sample plots were worked up to sec the effect 
of calculating average crop diameter by (i) directly taking the arith- 
metic mean of the diameters, and (i) calculating the average basal 
area and then taking the diameter corresponding to this basal area 
as the average diameter. 


The resulting figures which are tabulated below show that the 
arithmetic mean average diameter is always smaller than the average 
diameter derived through basal area, the difference being about 0,4”. 
Consequently the number of stems per acre corresponding according 
to the yield table to the arithmetic mean average diameter, fora “0” 


actual number of trees standing 
yield ‘table’ numher of — trees 


is smaller than the same statistics calculated from the average 
diameter derived through basal area. Although this ratio was 
actually smaller in all the 13 cases, it fell below the correspo nd- 
ing lower limit for the thinning grade (110 per cent., 90 per 
cent., 70 per cent. and 50 per cent. of the yield table number 
for B, C, D and E grades respectively, referring to the mean tree 
hy basal area) in only three cases, This means that ifthe intensity 
of a thinning is checked on the basis of the arithmetic mean, it would 
he kept rather on the lighter side. 


grade thinning is greater and the ratio 


If a sufficient number of figures were worked out, it should be 
possible to arrive at factors for adjusting the percentage relationship 
of the number of standing trees to the yield table number of trees 
calculated on the basis of arithmetic mean average diameter, to 
correspond to the percentage calculated on the basis of the average 
diameter derived through basal area. It, however, seems hardly 
necessary to do this at present and the use of the direct arithmetic 
mean average diameter seems to meet requirements, especially ns we 
know the direction in which it affects the end results, 
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Species: Shorea robusta 
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BRIQUETTING OF CHARCOAL 


By 8. Ramaswamt. 


Abstract.—Desorihes various binders such as cereals, Bauhinia retusa gum, 
tamarind seeds, etc., tried for briquetting charcoal intended for domestic use. 
Cereals and tamarind seeds are ground into a powder and then bailed in water to 
form a paste before mixing with charcoal in the grinding mill. Rice (5 per cent.) 
and tamarind seads (6 per cent.) sive strong briquettes, and the cost of briquetting 
using these binders works out to Re. -/3/t1 and Re. -/2/!! respectively per maund 
of 80 lbs, of briquettes, and offer commercial possibilities. 


Indian Forester, Vol. LXIII Plate 5 
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SUPPLIED BY ¥BADON, SON & €0., ALBION PLACE, L¥EDS, 
GvaAPActry : 5 To 10 CWTS. OF BRIQUETTES PER HOUR+ 
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Charcoal is a bulky and friable product which cannot be economi- 
cally transported long distances, In India, forests are mostly situated 
ata great distance from big towns which are the main centres of 
consumption of charcoal, and as charcoal does not lend itself to long 
transport, charcoal-making is generally limited to meet the small 
demand of places near the centre of production. Briquetting, which 
reduces the volume of charcoal by about 50 per cent, and also makes 
ib more compact and less friable, seemed fo offer a possible solution 
to the problem, ; 

Moreover, when charcoal is made, a certain amount of smalls 
and dust are inevitable, and as there is no demand for these, they 
have to be thrown away as waste. (A small quantity of dust is used 
by horticulturists in preparing the soil for petted plants.) By 
briquetting, charcoal dust can be converted into a useful fuel which 
ean he burnt like charcoal. 


For these reasons a series of experiments were undertaken at 
the Forest Research Institute at Dehra Dun to find out (1) the best 
method of briquetting charcoal and (2) an efficient binder which was 
also economical to use. Preliminary experiments were made with the 
help of a small hydraulic press worked by hand, and later, further 
triala were carried out on a semi-commercial scale on an ovoid 
briquetting press driven by an electric motor. 

In simple terms, briquetting consists in grinding charcoal into 
powder, mixing it with a suitable binder and water and then running 
the mix through a briquetting press. The briquettes contain a large 
amount of water when they come out of the press and have to be 
dried, a process which ordinarily takes about two to three weeks if 
the briquettes are spread out tu dry in the air. 

Charcoal is light or dense according to the species from which it 
ismade. A light charcoal like that. of chir pine (Pinus longifolia) or 
mango (Mangifera indien) is more porous than the heavy chareoal 
of sal (Shorea robusta) or laurel (Terminalia tomentosa). It has been 
found that compared to a heavy chareoal a light charcoal requires 
more binder and also more water for briquetting. 

G 
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Charcoal absorbs large quantities of water vapour from the 
surrounding atmosphere, and as the atmospheric humidity varies 
widely according to the season, especially in Dehra Dun, it has been 
found that for the same kind of charceal using the same kind of 
binder and in the same proportion, more water is required during 
dry weather than at other periods. 

Rea] success in charcoa) briquetting seems to rest on the use of 
a binder which should not only be efficient, but readily available and, 
above all, cheap. It should not be a product which gives off a lot of 
smoke or retards the burning properties of the briquette. Thus, ter 
and pitch are good binding products, but they give off a lot of acrid 
smoke when burning and are, therefore, not suitable binders to use if 
the briquettes are to be used for domestic purposes. Numerous 
binders have been tried at Dehra Dun including Bauhinia retusa gum, 
dextrin, rice, barley and other cereals, ground tamarind seeds, chopped 
and ground prickly pear plants, and molasses, 

Bauhinia retuse gum gives a good strong briquette, when used in 
the proportion of 6 per cent. Very strong briquettes are obtained 
when 5 per cent. of this gum is used together with £ per cent. of rice. 
The trouble with Bauhinia retuse gum as a binder is that it is very 
difficult to grind into a powder unless it is quite dry, and during rainy 
weather it absorbs so much moisture that it has to be artificially 
dried before it can be ground. Various methods of using this gum 
have been tried, such as powdering and adding it to the charcoal 
when the latter is being gronnd in the mill, mixing the powdered 
gum with water and adding this thin paste to the charcoal, and 
grinding the charcoal with water and then adding the powdered gu. 
The most economical method is to grind the lumps of gum first in. 
the grinder and then to add to it a suitable quantity of charcoal, 
Water is added last of all. 

The starchy binders were ground to a fine powder and then made 
into a paste by boiling in water, and the paste was added to the 
charcoal while it was being ground in the mill. Of all the starchy 
binders tried, 5 per cent. rice gave the best results. The cheapest 


quality broken rice was used. 
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The testa or seed coat of tamarind seeds contains a sticky 
substance with binding properties, but as the testa could not be easily 
separated from the kernel, the whole seeds were ground and boiled 
in water to form a paste. This binder (6 per cent.) gave very good 
results. In various patts of South India tamarind seed is a waste 
product of little or no value and in such places it might be the cheapest 
binder to use. 

As already mentioned above, the quantity of water required 
for briquetting with the binders described in the previous paragraphs 
varies according to the nature of the charcoal (light or dense) and the 
season. Speaking generally, we can say that about 60 to 70 parts 
by weight of water is required for 100 parts of charcoal. 


The grinding of the charcoal has a great influence on the strength 
of the briquette, Not only is the charcoal converted into a powder 
in the grinder but it is also thoroughly mixed in it with the binder 
and water. Hence, the more the grinding, the stron ger the briquette. 
But, as grinding costs moncy, there is an economical limit beyond 
which one cannot go. In all the experiments at Dehra Dun it was 
found that grinding for ten minutes was quite sufficient for all 
practical purposes and this period was later strictly adhered to in all 
cases 80 that different binders could be compared. The grinder used 
in the experiments was an old soorki mill. A soorki mill is all right 
for experimental purposes, where the time spent in loading and un- 
loading by hand is immaterial. But, on a large commercial scale 
some form of grinder with an automatic feed would be required, if 
cost is to be kept low, 


When charcoal is ground, a lot of fine dust is produced which 
forms an explosive mixture with air. Any danger from this source 
can be avoided by adding water or the paste to the charcoal immedia- 
tely after it is placed in the mill, 

When prickly pear (Opuntia sp.) plants are chopped and ground 
in the mill, a sticky mass is formed, but this product makes but a 
rather weak binder. No water is required in this case, as there is 
plenty of water in the plants, but as the amount of water in the plants 
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varies very widely according to the season, the quantity of hinder 
to be used has also to be varied according to circumstances, 


The following table gives a summary of the results of the charcoal 
hbriguetting experiments with various binders, 


CrarcoaL BRIQuETrNe 


T 
! BiNpEss Usep 


NATURE OF 
eA Bae ES Cost of 
si] i briguetting react 
. cyipp | POF Manne omarks 
x8 Name | Pereentuge [Strength | FMNPE [ot si tw. ‘ot | 
," briquettes. 
! 
; Rs. a. pe 
1} Rive = | Bper cent. | Strong “| Goo o3n 
2] Baukinin | j 
vettat Zant (* i 35° » ora, 
3 | Rice wit _ onag 8 2 | These briquettes 
Rauhinis ” are stronger 
| reteae gum | 5. | than those made 
| with rice alone 
or gum alone ax 
| | Pinder, 
4 | Pamarind 
seeds Seu A, ah i lo o2ul 
| 
3| Opuntia sp. | 100 to 125 | weak — | Very fe No water ured. 
! chopped and | por eent, god | 
| ground | 
6 | Molasses. | 7 to 80 Very food but a He bev ah 
percent. strong smoky 


Notes, 


1, Gost of briquetting includes interest on capital at 6 per cent., depreciation 
on machinery ak 20 por cent., power charges and hthour, hut doce not include 
the cost of charcoal. 


2. Burning tests: Chareoal beiquetles being highly compressed and with a 
smooth suttace do not catch fire quite so cashy as ordinary charcoal nor do 
they burn ax vigorously as ehurcoul, Bet briquettes burn more steadily 
and fast twice as tong as charcoal for ane filling of a stove. Nox, 1,2, 3.4 
and Bin the above table give off yo smoke when burning, exeept a very small 
quantity when the fire ts lighted. 


3. Phe briqnettos prepared with Une various binders shown in the table were 
not affected by. storage of over two years, the only exception being Ue 
molasses briquettes, whieh absorbed a large amount of moisture from” tk 
atmosphere during the rainy season. Baking the molasses briquettes ala low 
heat in an oven solves this problem, but uddx tu the cast. 
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Conclusions.—From the viewpoint of the consumer charcoal dust 
Iriqueties do not appear to affer any outstanding advantages over 
ordinary charcoal and so he cannot be expected to pay for such 
briquettes a price higher than he pays for chareoal. This means 
that the cost of briquetting chareoal dust must be kept as low as 
possible, and in this connection the use of rice and tamarind seeds 


ies, 


as binders offers commercial possthil 
Briquetting of good chareoal which can be sold as such is not a 


comunereial proposition. A good method to adopt is to pass the 
charcoal as it is taken out of a kiln ona coarse sieve with 1 inch holes 
and to use for briquetting only the dust and small pieces which fall 
through. The big pieces which remain on the sieve should be bagged 
ant sold as charena], 
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REVIEWS 
THE IMPROVEMENT OF NATIVE AGRICULTURE IN RELATION 
TO POPULATION AND PUBLIC HEALTH 


Sr Dantet Hau. 


This series of Heath Clark Lectures delivered at the London 
School of Hygiene and Tropical Medicine in 1935, though dealing 
with African conditions, should be read by all interested in the welfare 
of the Indian agriculturist, or, indeed, in the welfare of the Indian 
nation asa whole. The parallelism of African and Indian conditions 
is so close that one may read page after page and apply the lessons 
taught to India. 

The first lecture is concerned with the maintenance of the 
fertility of the soil, a concise statement of the relation of soil fertility 
to the mineral and bacterial content, rotation of crops and manures. 

The next lecture is one of absorbing interest to India—the reform 
of shifting cultivation. This method of cultivation has been almost 
entirely stopped in the Bombay Presidency, but persistent demands 
for its continuance, especially in Kanara, point to the necessity of a 
careful reading of this chapter by those who might be tempted to 
toy with the reintroduction of this pernicious system. This system, 
inown as kumri in Kanara and khandar in the Dangs, is that of felling 
a timbered area, burning the resultant debris, and the raising of field 
crops for one or two years. After that, the cultivator moves on and 
clears another patch of jungle, as the fertility of the soil is exhausted 
and weeds have become excessive, The original clearing is left to 
grow up again for a period of, say, five to seven years, “In this way 
the primeval forest is destroyed. Another point is the fact that the 
ever increasing search for new land results in the denudation of the 
virgin forest, which is replaced by a secondary growth of inferior 
quality, and here and there completely ousted by the pernicious 
weed Imperata.” In Bombay we must substitute Lantana for 
Imperata. Hall suggests methods of replacing this system of shifting 
cultivation by a fixed method of farming, which will produce the same 
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amount of food from a smaller area of land continuously cropped. 
But in Bombay the land usually taken for kumri is not agricultural 
land, but hill sides where there is heavy tainfall—the surface soil is 
denuded after the inferior crops are harvested, and a long period of 
recuperation under forest conditions is required to produce a soil 
and to bring back its fertility. Very often the soil is eroded to the 
rock, and we have the bare infertile slopes so often seen in the 
Presidency, rainfall is not held up, flooding in heavy rainfall oecurs 
and the streams dry up immediately afterwards. But it is in the next 
chapter that onc finds most food for thought—overstocking and soil 
erosion, The clearing of the forests from the hill slopes in areas of 
heavy rainfall, or even of moderate rainfall, such as we have in the 
Deccan, is bad enough ; but a period of rest would bring back the 
serub and the forest growth were it not that other adverse factors 
effectively prevent that desirable result, 


One is tempted to quote much of this lecture, as it is here that 
one finds so many features that are those of India too. For instance : 


“The Bantu, who are the chief agricultural race in Africa 
are at the same time breeders of live-stock—cattle, sheep, and 
goats. Inthe main they do not use these stocks for food purposes ; 
they drink milk to a limited extent, but eat meat only on cere- 
monial occasions ; the hides and skins are dressed for sale and for 
clothing. Since the British occupation has put an end to warfare 
and raiding, these live-stock have multiplied enormously in 
numbers, and constitute the chief source of demand for more land, 
far more than the requirement for inereased cultivation, Almost 
everywhere there is serious overstocking, to the point of endanger- 


ing the land itself.” “ The difficulty of the situation lies 
in the fact that among the Bantu, cattle enter into tribal custom 
and religion.” ‘The owners are indifferent to the quality of the 


stock ; numbers alone count.” 

The two last sentences are applicable to India, In Kenya 3, 
population of three million own about six million cattle, “ but the 
majority of that population has little or no milk for the use of them- 
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selves or their children during the dry months of the year.’ “In 
many parts where there used to be grass, there is nothing but bare 
earth, and although we do not agree with some witnesses that there 
has been a decline in the annual rainfall, there is no doubt that, owing 
to the denudation of the soil, such rain as falls, quickly runs off the 
hard pan which has formed, or evaporates, and is of far less benefit 
to the land than when the soil was covered with grass.” 
In the Kenya Land Commission Report we find the following : 
A journey through the area reveals that over large stretches 
of hillsides vegetation has been almost wholly removed. 'The soil 
lias been croded down to the sub soil and its removal will continue 


at an ever-increasing tate. On less steep slopes and on better 


land, vegetation still persists. But even there the grazing has 
been so persistent that the ground is all beaten down into little 
stock paths, and has in its turn become open to erosion,” 

How true also of the Deccan hills ! 

“Tt is not too mich to say that a desert has been created 
where grazing was formerly good, and where even cultivation 
existed, and that the desert conditions are steadily approaching 
the land carrying stock and cultivation.” 

“The Wakamba solution of the difficulties is that they should 
be given more land. But there is no considerable area now open, 
and even if new land could be found the process of destruction 
would only be renewed. No space would be big enough so long 
as they only aim at increasing the number of their stock without 
utilising them.” 

“The greatest danger, however, lies in the fact that over- 
grazing may so destroy the vegetation and bare the surface that 


soil erosion sets in. In all tropical countries, even where the 
rainfall is low, torrential rains occur,” ‘‘ Of all live-stock the 
goats are the worst offenders ; they graze more closely, on bushes 
as well as grass, thereby never allowing forest growth to regenerate 
by seedlings, and their sharp feet break the surface. Within 
historic times they have been the chief agent in the deforestation 
of the lands bordering on the eastern Mediterranean, whereby 
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the hillsides have been bared down to the rock, and the lower 
reaches of the rivers choked with silt and converted into swamps.” 

(One is reminded of the old, silted harbours of Ratnagiri, Kolaba 
and Thana.) 

Tn South Africa “the same causes are at work, and they will 
inevitably produce the same effect in the near fubure—denndation, 
donga-erosion, deleterious plant succession, destruction of woods, 
drying up of springs, robbing the soil of its reproductive properties, 
in short, the creation of desert. conditions,” 

Tn Kenya “ the people show absolutely no regard for the ruination 
which is going on hefore their eyes, but devote their lives to amassing 
vast herds of uneconomic stock which are fast turning the country 
into a desert,” 

“The problem of overstocking involves the preservation of 
the means of existence of many African tribes because it destroys 
the soil itself.” 

“ The vicious circle is closing in at an accelerated rate. . 
“Tn places famine is at hand . . . the head of live- 
stock, especially goats, has to be reduced drastically to numbers 
the natives can keep and utilise as food, regenerative measures 
have to be set on foot to reclaim the eroded land, first inte grazing, 
eventually into arable land.” 

Blsewhere Sir D. Mall says: “The brunt of the campaign 
against overstocking should fall on the goats, which are less than ever 
valuable to the natives because they are everywhere tending to 
abandon skins for clothing.” 

In this Presidency all these extracts have a very present inrport, 
Large herds of useless cattle are kept by the villagers, which not only 
consume the fodder which might go to selected stock to their great 
improvement, but the over-grazing of the waste and forest lands is 
too apparent, with the concomitant evils of erosion, silting, and 
deterioration of the grazing lands in no less a degree than Sir D. Hall 
brings to our notice, Most of the Deccan uplands and hills are much 
over-grazed, and many of the forest areas too, There is a deteriora- 
tion of the quality of the grazing. Good grasses are eaten off before 


” 
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they have time to shed their seed, coarse and tufted grasses, usually 
of a perennial kind, displace the usual soft nutritious grasses, The 
soil on the hills has come down to the rock and pan go that whatever 
grasses occur they are small, innutritious, and repugnant to cattle 
owing to the development of spears. 


Enormous herds of sheep and goats, usually helonging to landless 
professional graziers, roam aver these lands, effectively preventing 
the growth of any shrub or forest growth so that the soil ean never 
stay against the monsoon downpours, 


The solution to these evils would appear to be an endeavour to 
discourage the keeping of useless cattle, the rigid exclusion of goats 
from hillsides, the regulation of grazing to prevent the over-grazing 
of any one area and to favour the seeding of the more useful grasses 
by a well-thought-out system of seasonal reservation of seed 
areas, 

The denudation of many of these hills has gone far, and little 
can be done to hasten their return to fruitfulness ; yet if such measures 
were taken, their gradual amelioration could be effected. In many 
places subsidiary help can be given by the making of contour-line 
low walls to catch the eroded soil, but this can he done only on gentle 
slopes ; on steep slopes the only means is rigorously to exclude goats, 
to allow the scrub and forest to grow up again to hold the soil and 
to mitigate the rapid off flow of the monsoon rain. 

There is urgent need to organise all the waste lands and to impose 
restrictions such as will bring them to a condition affording ample 
grazing of good quality for the cattle of the better sort, Those of 
inferior breed and quality should be excluded by the imposition of 
such a grazing fee that it would not be possible for the villager to keep 
them. Unless the grazing is improved there is not much hope of 
improving permanently the breed of cattle however much attention 
is paid to the careful selection of bulls and cows, 

In this Presidency the low forest grazing fee, two to four annas 
per head, is an incentive to preserve thousa nds of inferior cattle whieh 


the villager could well dojwithout, 
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The final Chapters, The Native Dietary and Administration, 
have much of interest, and both are closely concerned with the agri- 
cultural problems of Africa ; and they are of interest to those too who 


have the welfare of India at heart, 
R. W. Inver. 


AUSTRALIAN FORESTRY 


We have received with much pleasure the first number of our 
contemporary Australian Forestry, the organ of the ‘ Institute 
of Foresters of Australia.’ The objects of the Institnte are— 

(1) To promote and encourage the study of the science and 
practice of forestry in all its branches. 

(2) To create and maintain a high standard of qualifications 
in persons engaged in the practice of Forestry. 

(3) To promote honourable practice and to decide all questions 
of professional usage and etiquette. 

(4) To collect and cirenlate statistics and other information 
relating to forestry in all its branches. 

The President. of the Council is Mr. 8. L, Kessell, the well-known 
Conservator of Forests of Western Australia, The first number of 
the journal contaihs interesting articles on plant nutrients and pine 
growth which describe various apparently deficiency diseases of 
introduced pines in Western Australia. Messrs, Kesgell and Stoate, 
the authors, show cleatly the necessity of mycorrhiza in nursery 
practice and how the inoculation of new nursery sites with rhizopogon 
luteolus removed all the difficulties of stunted and abnormal growth 
previously experienced, In the plantations suffering from want of 
vigour remarkable results were obtained with superphosphate. The 
journal also contains interesting articles on forest fire weather, 
Eucalypt planting in South Africa, the root development of Pinus 
pinasier and other articles. Altogether an admirable journal of which 
the new Institute of Foresters of Australia may well be proud. May 
we suggest the inclusion of illustrations as funds permit as these 


greatly add to the interest of any journal. 
Ca. 7. 


1937] REVIEWS ui 


BIG GAME ENCOUNTER 
By Stanuuy Jerson (WITHEREY). 
(Available through the Times of India Press, Bombay, Price Rs. 5-8.) 

This isa good hook, very well printed and published at a most 
reasonable figure. 

There is a foreword by the well-known shikari and author, Col. 
Glasfurd, in which the book is highly and justly praised, but in which 
it is regretted that pigsticking adventures have not been included. 

Section I comprises 26 chapters that give the exciting experiences 
of various shikaries and others in the pursuit of big game. These 
experiences are chiefly confined to India and include those of a number 
of Forest officers, They have heen chosen from among a series of 
articles that appeared not long ago in the Illustrated Weekly of India. 
All are interesting, and quite a number emphasise that exciting and 
dangerous experiences with big game are often due to carelessness or 
ignorance on the part of the hunter. Indeed, one famous shikari, 
Gol. A. E. Stewart, excused himself from contributing on the grounds 
that, in his opinion, all tense moments in big game hunting are a 
confession of error, and generally of error that the sportsman ought 
to have avoided, This is rather an original viewpoint and most 
people helieve that tense and dangerous moments are unavoidable 
sooner or later in the pursuit of big game. Indeed, if it were possible 
to avoid danger altogether in big game hunting, it would lose much 
of its appeal ; and in any case it is of great help to the novice to learn 
from the mistakes of others. 

Section II, written by the Editor, is, if possible, more interesting 
than Section I. It consists of three chapters that discuss the mind 
of the wild, how wild animals attack, and the fear complex in the 
wild, These chapters are very ably written and should he read by 
all who are interested in wild animals, Discussing animal psychology 
and the sixth sense, Mr. Jepson advances the theory that what wild 
animals really fear is not the evil or good thought waves that may 
or may not emanate from the hunter, but the attention of humanity 
in any form, his theory appears to the reviewer to be probably 
yery near to the mark, 
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The book closes with an able appeal for the preservation of wild 
life. As the author says, were the Taj Mahal to be allowed to fall 
into ruins or be destroyed, a cry of indignation would arise throughout 
the world, But the Taj Mahal was built by man and could probably 
be re-created by him. Yet many rare animals, equally beautiful, are 
on the verge of extinction and no man can re-create them. No howl 
of indignation arises and the total loss of beautiful species after species 
of animals and birds is treated with complete apathy. Some countries 
are doing more than others to preserve for all time their indigenous 
fauna and flora, but India has certainly not taken the lead in this 
matter. ‘True it is that during the fast few years a small band of 
enthusiasts has arisen in this country and is doing neble work in 
trying to awake public opinion to the need of helping the fast dimini- 
shing animal population of this great Empire, but there is still a great 
deal more to be done. May Mr. Jepson’s appeal help on this good 


work ! 
FLW. C. 


CANADIAN WOODS 
Tuerr Properties AND Uses 
By T. A. McELHANNEY AND OTHERS. 

At the request of the Canadian Lumbermen’s Association, this 
book has been prepared by the staff of the Canadian Forest Products 
Laboratories. It contains altogether ten chapters, dealing with 
different aspects of timber utilization, namely, structure of wood, 
mechanical and physical properties of wood, seasoning of lumber, 
decay and stain in wood, preservative treatment of wood, paper pulp 
and related products, chemical utilization of wood and classified uses 
of Canadian woods, The existing data on each subject have been 
summarized and written in clear and simple language. At the end of 
each chapter a short bibliography has also been added. Finally, 
it may be said that the book is a comprehensive treatise on Canadian 
woods and will be of great help to all who are interested in the wood- 
using industries of Canada, 


K. A. , 
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EXTRACTS 
THE CAUSES OF FLOODS IN THE PUNJAB 


‘A lecture on “! The Causes of Floods in the Punjab" was given on Tuesday evening 
by Dr. R. Maclagan Gorrie, of the Indian Forest Service, under the auspices of the 
Lahore branch of the Young Men's Christian Association. The chairman was Mr. 
F, L, Brayne, Rural Reconstruction Commissioner, and the lecture was illustrated 
by 4 very fine series of lantern slides prepared from the lecturer's own photographs, 

Most human activities in the drier half of India (said the speaker) are limited in 
some way or other by lack of water. Enormous sums of money have already been 
spent upon irrigation and hydro-electric projects, and now that public health problems 
are being tackled in the larger municipalities, an increasing sum must inevitably be 
sunkt on city water supplies. Where is this water to come from? From rivers and 
underground water resouross. But how did it get into the rivers and underground ? 
From rain and snow. How much of the total rainfall is lost in sudden floods, and how 
much finds its way underground to feed the springs and wells? All over the world 
people are apt to think that floods are inevitable and cannot be controlled or prevented. 
In the case of our great Himalayan rivers, floods cannot be prevented entirely but | 
hope to show you to-night that they could be controlled to a quite appreciable extent, 

To understand how flocds arise, | should like you to think of ons or other of 
the great Punjab rivers, Our rivers fall into two groups. In the first are the Sutlej, 
the Chenab, the Jhelum and the Indus, all of which rise in the great glaciers beyond 
the main Himalayan range. In the second are the Beas, the Ravi and the other 
smaller rivers which rise on the southern or nearer slopes of the main range. 


RIVER CATCHMENTS 


The ‘‘ catchment” of a river is the total area of country from which its drainage 
is derived. Those rivers which have a large catchment area in the high country 
above 10,000 feet altitude with plenty of glaciers and eternal snow, start their seasonal 
rise early iu the sumer (rough the imelling of snow. By the iuiddle of June they 
are carrying a quantity of water probably 20 to 100 times greater than during their 
lowest winter level. This rise due to the melting sncw and glacier ice is a steady and 
cumulative one and is not by itself the cause of sudden or unusual floods. But the 
snow melting continues through the summer and the mensoon season when it cembines 
with monsoon rain. The heaviest monsoon rains fall upon the lower outer slopes 
of the Himalayas, the highest intensity of rainfall being between 4,000 and 9,C0O 
feet elevation. Parts of the Kangra foothills receive as much a8 80 inches of rain 
during July and August, but further west in the Punjab the-monsoon is much more 
erraticand there may only bea few inches falling in two or three sudden storms, 

For the larger rivers, the area of foothill country is quite small compared with 
the total area of their catchment, but the effect of these monsoon storms in the focthills 
is out of all proportion in causing flocds in the plains below. To understand why this 
Is so, | should like you to puzzle out what happens to rain. How much of it is 
absorbed by the soil and how quickly does the rest find its way inte the nearest river? 
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When rain falls on a land surface, some of it is absorbed in the soil, and some 
drains off the surface. The amount that is absorbed depends on many things, but 
it is obviously least on bare rock, from which it pours off just the same as from off a 
house roof, leaving, the surface dry a very short time after the rain stops. 


DIFFERENT SURFACES 


If the surface is flat the water takes longer to drain off than from steep slopes, 
whereas on the steep stony slopes the whole peurs off as surface drainage. When 
the surface is bare soil, as in fields, the amount of rain that sinks in is much greater 
on a ploughed surface than on a hard-baked flat one, such as is commonly found in 
fallow fields and on grazing grounds packed hard by the feet of domestic livestock. 
When the surface is of grass or forest, with a thick plant cover growing as nature 
intended, the share of rainfall which sinks into the ground is very much greater, and 
much of this eventually finds its way down to the deeper underground reservoirs which 
supply perennial springs and wells. But when seriously depleted by grazing, fires, 
or other interference by man and his demestic animals, the plant cover is no longer 
so good a sponge and the run-off inoreases in pace and suddenness. 

A thick cover of vegetation serves as a sponge to absorb a large part of the rain 
which fails upon it, and it also keeps open the pore spaces of the soil. In bare ground, 
these pore spaces become sealed up and the surface rendered impervious, because they 
get clogged up with tiny particles washed across the eroded surface. Although the 
plants themszives return a good deal of moisture back to the air by transpiration, 
the good they do in protecting the: soil and keeping it porous, far outweighs the 
amount they require for their own life processes, 

It is for these reasons that public bodies all over the world are paying such close 
attention to the protection of plant cover in catchment areas which supply urban 
water. In the Punjab and the United Provinces, water has already got a definite 
commercial value, though not so high as in California, where some of the cities have 
already spent fabulous sums upon securing and protecting their.water supplies, which 
may have to be brought 200 to 200 miles from the catchment area to thecity. The 
land of the catchment area may be forest or hill pasture or a wilderness of rock and 
snow with no intrinsic value of its own, but when assessed in terms of the water it 
produces and the large investments in property, canal developments, reservcirs, 
machinery, and human welfare all dependent on the water supply which it produces, 
the value of such a catchment area must be very large indeed. 

For instance, 150 square miles of the Uhl river valley produces the Punjab hydro- 
electric power, for which already some 7 crores of rupees have been spent on power 
development and distribution. In terms of investments sunk, therefore, the land 
which produces this water carrles a value of Rs. 700 per acre, although from the 
hill zamindar's point of view it Is only fit for grazing a few head of sheep and goats and 
brings in practically no revenue to Government other than its value as a catchment 
area. 

One might expect that the source of such wealth would be given some attention, 
but in actual practice most water engineering projects take for granted the continued 
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supply of their basic material, water, without paying very close attention to the 
conditions controlling it. Nor has any allowance been made for the deterioration 
in its efficiency as a water-catching machine brought about by the misuse of the land 
through bad agricultural practices. 


CANAL SUPPLIES 


It is equally important for the prosperity of both town and country dwellers to 
look after the catchment areas of our canal supplies. The possibility of husbanding 
these supplies by the control of grazing and improved field cultivation should be 
explored for the parts of the catchments which are under our political control. In 
the case of the Sutlej, Jhelum and Indus, much of thefr catchments are beyond the 
borders of British India, but as | have tried to show you, the zone of worst flood danger 
ig the foothills inside the Punjab provinee and neighbouring Indian States. 

The usual way to measure the amount of water available for human use is by 
the gauging of streams, i.e., by keeping a record of the quantity of water flowing. 
This gives some useful indications of the amount of water draining from any given 
valley, and if sufficient rainfall measurements are also made, one can calculate what 
total mass of rain has fallen, and how much out of this has found its way down the 
river. The highest floods are of course of very little use for power or public water 
Supplies, in fact the more sudden the rise and fall of a flooded river, the more water 
is wasted in the peak of the flood which cannot be made use of iu (he same way us a 
perennial flow can be. 

In addition to gauging the streams, however, much valuable information can 
be obtained about the fate of rainfall by means of small plots and tanks of local soil 
with different samples of the plants growing there. The movement of rain water 
on the surface and the amount absorbed and passed down to the lower levels can be 
studied. The amount which runs off the surface and the amount seeping into the 
Soil can be measured accurately for quite small tanks with only a few square feet 
of surface, and the results can be applied tn larger areas to show just what type of 
Plant cover gives the best results in terms of a constantly flowing river of clear and 
naturally filtered water. 


AMERICAN COMPARISON 


Recant American figures collected in this way show that for soils very similar 
to our Punjab foothills, grass covered ground allows only one twentieth to one 
thousandth part of the amount which escapes as flood water from ground which is 
bare but otherwise identical, Other figures for foothill catchments somewhat 
similar to the Rawalpindi hills show that plants with bushy fibrous roots 
are more efficient rain trappers than are plants with a few large coarse tap-reots, 
Each fibrous-rooted plant (for instance a bunch of fodder grass} conveys two or three 
times as much rain water to the underground as does a tap-rooted plant (such as the 
common weeds). Now the fibrous rooted species include mest of the plants which 
are preferred by grazing cattle and sheep, so that good grazing grounds are at the 
sam2 time good water catchments, and land can be managed for these two important 
objects together, 
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At present, unfortunately, the hill grazier prefers to keep a mob of half-starved 
animals which yield a few chitaks of milka day and are so weak that they can hardly 
pull a plough. If he reduced his herds to a reasonable number, the individual 
animals would give him more milk and better service, but until a drastic reduction 
of herds is brought about there is no prospect of improving the hill grazing grounds 
and they will continue to deteriorate. As long as this deterioration is allowed to goon 
unchecked, the hill grazier is the worst enemy of the Punjab, because flood damage 
in the populous plains will increase and the winter water supply for the canal colonies’ 
rabi orops will get worse and worse. If democracy in the Punjab is really to bring 
about the greatest good for the greatest number the ignorant short-sightedness of 
‘the hill dwellers should not be allowed to stand in the way of an improved water 
regime for the province as a whole, All of you who have the welfure of this great 
province at heart should do what you can by propaganda and education to make 
Known the real causes of disastrous floods, 


PROFESSIONAL HONESTY AS REGARDS SELECTIVE LOGGING 
By Ratpw C. Hawney, Yare University. 


During the last few years a great deal of attention has been given both in 
forestry and industrial circles to the subject of selective or partial cutting of forest 
stands. It {s hardly necessary to define for the readers of this JourNat what is 
meant by the term “‘selective logging” or “partial cutting,” since this side of the 
matier already has been covered by other writers. 

The late W. W. Ashe was among the first to place emphasis on the fact that 
often there is no profit, but instead a loss, in cutting small trees even though of size 
to give merchantable products, He pioneered in the field and did much to bring 
cut the importance of this subject. The idea in itself could scarcely be called new 
to professional foresters, since the whole theory of raising forest crops presupposes 
growing them for utilization at the most profitable sizes. It might then be considered 
unnecessary to stress the fact that trees should not be cut until they have attained 
that desirable, profitable size. 

However, foresters quickly recognized the value of Ashe’s presentation of the 
idea as an aid in introducing private landowners to the whole subject of forestry, 
It was an entering wedge, with great advertising and selling value for influencing 
private landowners to give consideration to forest crop production, or at least to stop 
their current metheds of devastating the forests which they operated. Hence it is 
not surprising that there has been a movement all over the country aimed at showing 
the boundary line between trees of profitable versus unprofitable size for cutting, 
and explaining the financial advantages which may accrue when unprofitable trees 
are left in the woods. 

The development of this idea and the bringing of it into practice in the forest 
justifies further advertisement. However, in the effort to take advantage of partial 
cutting and selective logging as a bait for leading private owners into the practice 
of forestry, professional foresters have in some instances attempted to extend this 
style of cutting to situations outside its legitimate range. It has in some caser 
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amounted almost to a deification of partial as contrasted to complete cutting of the 
stand, From the biological standpoint it may be true in many, though certainly 
not in alf cases, that partial cutting is superior to clear cutting ; yet from the practical 
Standpoint of sécuring a spezific crop, there will be instances where a clear cutting 
method better suits the requirement of the forest manager. 

Selective logging is not suited to all forest species, nor to ail situations (natural 
and economic). From the ecological standpoint, there ate so many factors to be 
considered as to make it obviaus that any one system of cutting cannot be made to 
fit all conditions. 

The essential idea of selective logging, namely, that only profitable trees (usually 
trees of the larger size or better quality classes) will be cut, works out in the field, 
when skilfutly applied over a considerable period of time such asa forest rotation, 
in one of three ways :— 

(a) As the result of the selective logging or partial cutting, trees of several 

age classes intermingled are established and maintained on the same area. 
This {s unevenaged arrangement and permits of successive cuttings over 
the whole area at intervals, 

(6) The profitable trees occur and are removed in sold blocks ar groups, and 
these may be interspersed by blocks of less profitable trees {younger or of 
inferior species or quality) which are left uncut, Here is seen a forest 
containing avenaged stands of a variety of age classes, The idea of cutting 
only profitable trees is followed out because only the old age class with the 
biggest and best timber is harvested, 

(c) The seiestive logging or partial cutting becomes a continuous tending of 
single trees over the whole area. This resolves itself into a light cutting 
in each stand ai intervals only a few years apart, removing each time a 
faw of the biggest or most profitable trees, Such a method of cutting 
may tend either toward the maintenance of a fairly regular two-storied 
arrangement of the trees in the stand, or may tend toward a many-aged 
arrangement, In either case partial outtings of this type are extremely 
intensive and have as a counterpart the European technique known as 
‘‘ Dauerwaldwirtschaft,”’ ‘* Einzelstammwirtschaft,” etc. 

Undoubtedly some of the writing on the subject of selective logging in this 
country has obtained its inspiration from consideration of these very intensive 
European types of cuttings. They represent high utilization of site from the pro- 
duction standpoint, but require conditions permitting intensive management for 
realization of the high production potentially incident to the method. Forest con- 
ditions in this country have not as yet reached the stage where application of such 
intensive management is generally practicable or, in many cases, silviculturally best. 

Some of the advacates of selective logging and partial cutting, carried away by 
the theoretical idealism of the concept, have overlooked the fact that such methods 
work best in pure stands under biological conditions which prevent a change from oné 
forest type to another almost irrespective of the style of cutting. The ponderosa 
pine type may be taken as an illustration of this point. Because of the inability of 
other species to grow under the site conditions characteristic of the ponderosa pine 
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type, there is no danger of these areas being seized by other tree species as a result 
of cutting. If a forest cover is maintained at all, it will be ponderosa pine, and 
hence whether the cutting is clear cutting or the lightest type of partial cutting 
means little from the standpoint of change of type. On the other hand, stands of 
northern white pine in the north-eastern United States, if managed on a system of 
selestive logging over a single rotation, are likely to be replaced by other species of 
greater tolerance and of more mesophytic habit. 

Tnere are undoubtedly many forest types in the country where selective logging 
or partial cuttings of the charaster listed under headings @ and ¢ will fail t maintain 
a forest crop similar to the one harvested. In some cases such a consequence may 
be just what {s wanted, but in many cases a crop of the same tree as is harvesied 
may be desired. Where maintenance of the climax forest is the aim in forest 
management, selective logging is more likely to react favourably than where a 
temporary type is the preferred forest crop. 

Consider the Douglas fir forest in the Pacific North-West. These stands may be 
pure, or may contain considerable mixtures of such associates as western hemlock, 
Sitka spruce, lowland fir, and Arborvitae,—all more tolerant than the Douglas fir, 
Even where the Douglas fr is practically pure, an understory of these species is likely 
to develop as time passes. Emphasis today is being placed on the possibility of 
going into these stands, which range from 150 to 800 years of age, with more flexible 
types of equipment than have been used in the past, enabling selection of certain 
trees and the leaving of the balance of the stand instead of the customary extensive 
clear cuttings, 

Sslective logging in these stands of course removes the most profitable trees, 
which means the best Douglas fir and more valuable timbers such as Sitka spruce 
and Arborvitas, leaving defective individuals of all species and sound trees of the less 
valuable hemlock and lowland fir, together with small trees of all species, 

This is a radical change as contrasted to the old method of operating and 
character of cut, and is likely to be significant in {ts results. To the operator it brings 
a better financial return and may enable him Jater to introduce conservative practices 
in the woods, to carry his present investment and eventually turn his operation over 
into one of sustained yield management. However, from the standpoint of the 
succeeding crop of timber which is likely to follow, the results may be unfavourable. 
Possibly the defective individuals and the trees of the least valuable species may 
extend their crowns over a large share of the area, and hold the ground against the 


better speaies, Tht abundant supplies of seed produced by the inferior species and 
the ability of these species to reproduce under the conditions of light cutting may 
result in a much smaller representation of good species in the new crop than existed 
in the stand before initiation of sslective logging. Consequently the result of the 
partial cutting in this case may be future crops of poorer quality. This calls attention 
to the fact that the practice of good silviculture, particularly in mixed stands, demands 
the cutting of many unprofitable trees. Selective logging and partial cuttings of 
profitaole trees will only accidentally and in occasional cases prove successful in 
establishing good crops of timber. 
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The purpose of this article is not to discredit or to discourage the use of partial 
cutting and selective logging where applicable, but rather to protest against accepting 
these as universally approved methods of harvesting timber, 

Let us as professional foresters work with our eyes open, not blinded by any 
one theoretical concept which may be good so far as it gees but which common sense 
tells us cannot be equally good everywhere and may not cover the whole subject. 
Let us on the other hand envision the future results of any partial cutting which we 
contemplate, and weigh the advantages and disadvantages, not only on the basis of 
the immediate financial profit of the operation, but also upon its ultimate conse- 
quences, Use the propaganda value of selective logging for all it is worth, but be 
honest with yourself and do net be led into thinking that partial cutting or selective 
logging is a panacea which will solve all the problems of silviculture. 

(Journal of Forestry, February 1936.) 


PLANT HUNTING AND EXPLORATION IN TIBET 


The second evening discourse at the Blackpocl meeting of the British Association 
was delivered on September 15 by Capt. F. Kingdon-Ward. He said that however 


much we may regret some of the results of the industrialization of Britatn—the 
destruction of forests, the urbanization of pasture land, slums and so on—onr country 
is in some respects, a vast improvement on the England of the four centuriesago. It 
was then 2 colourless land, especially during the winter. Thanks to the great interest 
taken in horticulture and silviculture to-day, it is that no longer. About 12,000 
species of introduced trees, shrubs and herks are cultivated in the open—nearly ten 
times the total number of fowering plants which occur wild. Thus the British climate 
must be singularly etastic and the plants themselves highly adaptable. Probably 
in no other country in the world of equal area can so many alien plants be grown. 
Some are difficult, but more are easy, and not a few naturalize themselves. 

Tibet, the highest plateaw in the world, is not, as is generally supposed, a complete 
desert, There is a gradual increase in the flora from west to east, and from north to 
south, corresponding with the change in the physiclogical nature of the country 3 
the vegetation slowly changes from tundra to scrub and grassland, and from serub 
to forest, Naturally, the most prolific and varied flora is found in the forested south- 
eastern region. This flora is a mixed one. The climate varies greatly from warm 
temperate at the bottom of the gorges where Tibet reaches its lowest altitude at 
5,000 feet, to sub-arctic on the high snow-clad ranges, the peaks of which attain 
25,000ft. All adjacent regions—China, Indo-Malaya, the Himalaya—have contributed 
to the flora of Tibet, Not every plant found there is hardy in Britain, but a surprising 
wumber are, Ner is it possible to forecast whether a given plant will be hardy or 
not; experience enables one to make a shrewd guess, but no more, On the whole 
the plants which have proved most adaptable to our gardens are those which are not 
found growing under extreme conditions ; that is to say, the plants, not of the tundra, 
nor of the deep forested river gorges, nor of the highest alpine ranges, but those of 
the intermediate scrub-clad plateau country, at 10,000—12,000 feet altitude, 
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Throughout the summer one is busy collecting plants in flower. In late autumn, 
one starts harvesting seeds, It is not necessary to mark the plants when in flower, 
of which seed is required. Most plants are found over extensive ateas where the 
climate conditions are similar, and constant practice enables one to recognise a given 
Plant by its fruits as readily as by its Rowers. Particular plants occur in prodigious 
numbers ; most species are at least common ; the difficulty is to discover a rare plant ! 
Capt. Kingdon-Ward said that he could recall very few of which he discovered but 
one Specimen—Leycesteria crecothyrros is one of them. 

Tibet has become famous as the land of the blue poppy (Meconopsts belonicifotia) 
and the scarlet creeping rhododendron (2. repens). But it is equally the home of 
many other beautiful flowers, as gentians, lilies, barberries, primulas and many more.— 
(Nature, 19th September 1936.) 


FIRE AND VEGETATION. 


This very debatable subject has recently been discussed from a very Statesman- 
like point of view by a South African botanist, Prof. Johu F. V. Phillips (J. Soult 
African Bot., 2, Part 1). [t is pointed out that while such characteristic native 
vegetation as the beautiful " fjnbos ” (the macchia or maquis of the south-west Cape) 
may be irretrievably damaged by fire, and whilst there is every reason for excluding 
fire definitely from the water conservation ateas, yet, on the other hand, there is 
also clear evidence that controlled firing, carried out at the proper season, may 
encourage the subsequent establishment of better pasture grasses. Further, it may 
be argued that absence of fires, coupled with overstacking, has contributed te a 
marked increase in the prevalence of the woody overgrowth, especially of species of 
Acacia, which has led to a deterioration in the pastoral value of much tree and grass 
savanna, There {a thus evidence of a need for protection of certain land from any 
type of fire treatment, whilst in other localities an early application of controlled 
fire treatment is probably desirable. Such a problem requires action by a responsible 
body, and Prof. Phillips suggests that the Minister of Agriculture and Forestry should 
act as chairman of a special Commission of Conservation which should formulate a 
policy and co-ordinate the functions cf the various Government departments involved 
in the carrying out of this policy, Important legal and administrative problems are 
concerned, The matter is regarded as urgent by Prof. Phillips, who concludes that 
uncontrolied firing is costing South Africa untold millions and “creating for pesterity 
a most serious state of affairs which no amount of money ever would be capable of 
putting right.""—(WVature, 2nd May 1936.) 


TUNG Of% IN KENYA. 
By CoLin MAHER 
(Agricultural Officer, Deparlment of Agriculture, Kenya Colony.) 
GENERAL CONCLUSIONS 
It appears from the results of the trials made to date that Aleuriies fordii is not 
generally suited to Kenya Colony, The reason for this is not clear since the climate 
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would seem to be somewhat similar—with the exception that snow and frost are 
absent—to the parts of China in which the tree is grown; possibly the trees suffer 
from the shortness of the hours of daylight in Kenya, 

No figures are yet available for yields of nuts from plantations of any size which 
are al least five years old. Yields from a few scattered trees of bearing age are not 
very promising, but these older trees are chiefly in districts which are not likely to 
be suitable for the tree. 

The general standard of the culture of the zwugtreesin Kenya seems to have 
been low, and ten acres of ¢ung oil are to be established at Kitale by the Department 
of Agriculture in order to determine whether more intensive and careful culture may 
give better results, One grower in the Kitale District reports that part of his 
plantation has grown much better than the rest; this circumstance will be investi- 
gated in the hope of discovering some clue as to possible rclationships of the composi 
tion of the soil to the growth rate. It seems possible, however, that the superior 
growth of these trees, which are about & ft, high 2} years after planting out, may be 
ascribed to the protection afforded to the ung ofl by a belt of gum trees, 

Reference has been made to the marked variation in growth of zug trees in the 
plantations in Kenya Colony. It is believed that this is due io the genetical 
variation which has been observed in other countries. Attempts will later be made 
to graft scions of thé more vigorous trees on to root-stccks of the other trees or on to 
stocks of other species. A farmer in the Trans Nzoia notes that while the aerial 
growth of his iung tress is poor, the root systems seem to be well developed. 

On the results of experimental plantations which have been made in Kenya 
Colony up to thé present time no further plantings of Aleurites fordii could be 
recommended ; the plantations in the Trans Nzoia possibly may, however, cause these 
words to be modified during the next two or three years. 

It is considered that extended trials should be made of Aleuriies montana, Aleuriles 
moluccana (or triloba) and perhaps Alewrites cordata. 

Very few trials have been made of A feurites montana, since it was thought originally 
that the climate of Kenya wag likely to ke much more suited to Aleurites fordit. 
However, the Assistant Conservator of Forests, Eldoret, reported in 1934 that he 
had 20 trees of Aleurites montana in the Kisfim glade in Kakamega forest, planted 
in 1932, which were 12 ft. high and in a flourishing condition. This station is at an 
altitude of 5,200 ft. and has an average annual rainfall of 70 in, 

There are three or four trees of Aleurites montana in the Arhoretum at Nairobi. 
Despite the fact that the rainfall at Nairobi probably is too light for this species 
these trees at present look quite well. The best tree is 12 ft. high and has a spread 
of about 10 ft, These trees are five years old from seed and fruited for the first time 
in 1935. 

A very hopeful report was received from Sotik at the end of 1935 with regard 
to several acres of Alewrites montana trees, seed and plants of which were planted in 
1932, so that the trees are now 3$ years old. The trees were planted at an altitude 
of about 5,700 ft. and the average annual rainfall is probably about S4in. It ts 
stated that ‘We found that there was no comparison between the Alewrites moniang 
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and Aleurites fordii. The montana has flowered prolifically and the growth is both 
even and quick, some of the trees being 17 {t. to 20 ft. high, whilst the fordii are slow 
stunted and uneven.”’ : 

A tree of Aleurites moluccana (the candlenut tree) planted, probably in 1927, at 
the Scott Agricultural Laboratories, Nairobi, has made vigorous growth at an 
altitude of 5,700 ft., with an average annual rainfall of 40 in, over the last nine years, 
‘The annual rainfall is usually about 30 in. This tree was about 18 ft. high at the 
end of 1935 with a spread of 31 ft, It fruits fairly prolifically. 

A farmer at Fort Ternan writes that he has a candlenut tree which is 30 ft. high 
and came into bearing within six years, This is at an altitude of about 4,900 ft., 
with an average yearly rainfall of 60 in, The oil obtainable from the nuts of this 
tree is said to be inferior to linseed oil for varnishes and similar uses. However, the 
tree, in view of [ts healthy and strong growth, might be of value as a stock on which 
to graft scions of the more valuable species of Alewrites. 

There are also several candlenut trees in the Arboretum at Nairobi, They are 
about eight years old and have a height of some 30 ft. They fruit regularly but not 
freely. This tree is very pleasing in appearance and might be of value as a shade 
tree for cocoa ; although it might prove to give too dense a shade, it is certainly worth 
experimenting with as a shade tree for coffee in Kenya. 

It is not believed that Aleurites cordata Steud., the source of Japanese wood oil, 
has been grown in Kenya, (Bulletin of the Imperial Institute, Vol. XXXIV, No. 2, 
April-June 1936.) 


WIND EROSION IN SOUTH AUSTRALIA. 


Wind erosion is becoming an increasing danger in the semi-arid regions which 
form the world’s chief granaries. In North America, the Argentine and to a less 
extent in Russia, the fertile prairie soils are rapidly being swept away as the result of 
destroying the original grass cover. A similur fate is uvertaking vast pastoral regions 
in South Australia, due to overstocking. The gravity of the situation is revealed in 
a note by F.N, Ratcliffe, received from the Commonwealth Council for Scientific and 
Industrial Research, The worst erosion has been in the ‘ bush” country, where 
twelve drought years have so lowered the stocking capacity that overstocking on 
established farms is now almost unavoidable. Rabbits have added to the evil, the 
vegetation cannot recover after grazing and natural regeneration of both shrubs 
and grasses has virtually ceased. Large areas have become barren deserts, and no 
measures ara available for their reclamation. ‘The evil might be checked hy adopting 
a lower stocking policy; but the only hope for the already denuded areas is to 
introduce parennial exotic plants capable of stabilizing the large sand drifts and 
withstanding rabbits and a very low and uncertain rainfall, The chance of discovering 
such plants is remote, and even if discovered, “‘ there would remain the problem of 
their dissemination through vast areas with no regular growing season and an un- 
improved capital value rarely exceeding 2s. per acre,""—(Nature, 29th August 1936.) 


1637 j EXTRACTS i2b 


The following information is taken from the accounts relating to the Seaborne Trade and 
Navigation of British India, for September 1936: 


IMPORTS 


MONTH OF SEPTEMBER 


Quantity (Cusic Tons) Vatue (RUPEES) 


ARTICLES 


1934 1935 1936 


1934 1935 1936 


Wouo anb TIMBER 


Teakwood 
Siam . 20,958 19,006 1,747 
French Indo-China. 104 | 2,47,677 2,045, 12,050 
Other countries ‘ : 3 76 1 “ 10,185 


Total =| 3,188 a2 194 | 268,275 | 21,051] 23,982 


Hardwood other than 


teak— “ " a 
Softwreds 24,999 72,850 58,281 
Matchwoods a : 44,125 
Unspecified Bl 1,19,762 | 1,06,875 43,601 
Firewood a 1,234 405, 300 
Sandalwood oe 3,125 ag 7,778 


Total value of wood and} 


timber 4 4,17,395 | 2,00,881 | 1,78,067 
Manufactures of wood = 
__and timber— A aig Rf a 
Furniture and cabinet- 

ware a No data. No data, 

Plywood o ’ by 50,337 
Tea chests a 1,60,754 | 2,46,625 | 2,40,358 


Other manufactures of 


wood . 1,57,081 | 2,09,072 90,814 


Total value of manufac. 
tures of wood and 


timber pa 3,17,835 | 4,55,697 | 3,81,509 


Other products of wood 
and timber— 
Wood pulp (costs) ., 


35,308 15,032 12,199 | 244,913 96,941 86,076 


(a) Separately recorded from April 1936. 
(6) Recorded by value only, 
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SIX MONTHS, Ist APRIL TO 301s SEPTEMBER 


ARTICLES Quantity (Cupic Tons) Vatue (RUPEES) 
1934 ; 1935 1936. 1934 1935 1936 
‘Woop AnD TIMBER H 
Teakwood ; 
Siam a 2,864 202 738) 2,72,992 | 19,061 94,738 
French Indo-China, 2,998 | 425 1,868 | 2,47,677 49,479 | 1,91,707 
Other countries Md te, tugs 542 cs 22) 66,505 
Total Pe 5,862 | 627 3,145 | 5,20,669 68,562 | 3,52,950 
Hardwoods other than a 
teak— -4 ee ee o 
Softwoods “ 5,521 5,665 8,757 | 3,68,487 | 3,49,008 | 5,26,630 
Matchwoods - (a) a 5,430 oe oy 2,92,226 
Unspecified . (b) | hots . 7,17,561 | 8,55,875 | 1,89,805 
Firewood on 360 286 167 9,553 4,298 2,499 
Sandalwood 4 196 143 119 61,756 50,387 37,530 
Total vaiue of wood and 
timber 4 me a ae 16,78,026 | 13,28,130 | 14,01,540 
Manufactures of wood 
and timber— . ii, on on 
Furniture and cabinet- 
ware a No data. No data. 
Plywood o on . 1,512 on on 3,41,641 
Tea chests cal at Sa ae 20,13,965 | 22,98,616 | 21,73,358 
Other manufactures of 
wood oH oe o . 10,18,247 | 12,32,945 } 7,28,804 
Total value of manufac-] 
tures of wood and 
timber xe os a . 30,32,212 | 35,31,561 | 32,43,803 
Other products of wood 
and timber— 
Wood pulp (costs) ..] 1,98,634 | 183,032 | 1,06,583 | 13,31,260 | 12,10,198 | 7,00,048 


(a) Separately recorded from April. 
(6) Recorded by value only. 


ios?) EXTRACTS isi 
EXPORTS 
SEPTEMBER 
ARTICLES Quantity (Cusic Tons) VaLur (RUPEES) 
1934 1935 1936 1934 1935 1936 
Woop AND TIMBER 
Teakwood 
To United Kingdom 4,506 4,75,996 | 8,85,277 | 7,50,473 
» Germany 805 10,914 | 1,83,624 67,062 
»» Belgium 176 6,531 29,333 . 
» traq 10,661 27,803 6,798 
1, Ceylon 780 7,770 | 13,508 
» Union of South 
Africa 76,380 75,693 | 1,67,650 
s, Portuguese East 
Africa 12,479 43,800 31,296 
» United States of 
America oo 10,950 59,420 
v Other countries 16,812 | 1,04,642| 5.090 
Total . 6,10,553 | 13,68,892 | 11,81,297 
Teak keys a 45,117 66,600 46,591 
Hardwoods other than 
teak ‘4 3,901 27,849 19,354 
Unspecified . 18,124 29,329 35,210 
Firewood ‘| . a 
Sandalwood— 
To United Kingdom .. 1,500 2,000 
» China (excluding 
Hong-Kong) .. 14,840 sh 14,130 
» Japan A ee 24,966 | 39,303 
» Anglo-Egyptian 
Sudan - 2,920 5,900 10,350 
» United States of 
America e 60,000 | 1,37,920 50,000 
» Other countries 2,061 2,974 1,790 
Total aa 79,821 | 1,73,260| 1,17,573 
Total value of wood and 
timber ad 7,57,516 | 16,65,930 | 14,00,025 
Manufactures of wood 
and timber— 6,160 4,011 6,851 
Furniture and cabinet- 
ware aa No data. 
Other manufactures .,| No data. 
Total value of manufac- 
tures of wood and 
timber + 6,160 4,111 6,851 


Other products of wood 
and timber 


No data, 
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EXPORTS 


Quantity (Cupics Tons) 


ARTICLES 


{ Peeetaty 


SIX MONTIIS, ist APRIL TO som SEPTEMBER 


VaLur (RuPEegs) 


1934 1935 1936 1934 1935 1936, 
Woon AND TIMBER 
Teakwood 
To United Kingdom .., 31,44,666. | 32,(0,231 | 42.00,784 
» Germany 3,00,352 | 687,384 | 4,76,480 
Belgium 44,823.| 95,979 | ‘34/248 
Wi ued sone 1,19,025 61,624 
a» Ceylon 20,043 | 50,254] 78,238 
“Union of South’ | 
Africa 7 4,44,606 | 3,02,711 | 628,118 
» Portuguese East 
Africa 22,302 93,898 | 1,49,411 
» United States of 
America o 23,576 62,728 98,030 
» Other countries. 4,11,968. 4,36,238 6,30,856 
Total /45,25,691 | 50,588,448 63,57,789 
Teak keys an 2,66,969 | 3,29,177 | 2,76,630 
Haravoods other than 
oak 49,492 39,866 93,754 
Unspecified 1,37,563.| 2,05,737 | 2,58°192 
Firewood. 6 425 Pe 
Sandalwoed— 
To United Kingdom 28,950. 14,560 4,600 
1 Obina (excluding 
Hong-Kong) 58,185. 11,700 62,560 
» Japan 4 28,838 | 52,299 | 58.803 
» Anglo-Egyptian 
Sudan He 26,495 45,845 47,400 
» United States of | 
America 4 2,70,000 | 2,27,480 | 312,648 
1 Other countries 22,466 | 29,161 47,356 
Total 4,34,934 | 3,81,045 | 5,33,367 
Total value of wood an 
timber— 54,14,655 | 60,14,698 | 75, 19,732 
Manufactures of wood 
and timber— 71,235 47,556 48,925 
Furniture and eabinet- 
ware a ot jo data, 
Other manufactures No data. 
Total value of manufac+ 
tures of wood and 
timber 71,235 | 47,556 | 48,928 
Other products of wood] 
and timber oe No data. 


THE CULTIVATION OF EXOTICS IN KULU 


By W. T. Hatt, LES. 

Summary.—This paper is divided into two parts. Part | deals with the problem, 
with notas on pioneer work and recent experimental work with exotics in Kulu, 
Punjab, Zones of tree vegetation in the Kulu hills are shortly described, It 
disousses the question of policy and the problem in the fir zone and in the chi —fower 
deodar zone. Part II gives notes on the results of the experiments with the various 
exotics tried. 


PART 1—THE PROBLEM. 


The Inspector-General of Forests has ordered me to write a paper 
on the above subject. This explains what might otherwise be 
considered a presumption on my part in writing a note on this subject 
at all. 

I toured in the Kulu division for five weeks, but the cultivation 
of exotics is chiefly centred at Manali, where I only halted for eight 
days. During this halt, in addition to my other work, | had to spend 
a, good deal of my time correcting 300 qualifying examination papers 
for the next Rangers’ Course. Under the circumstances inaccuracies 
ate almost inevitable, but I trust these are not serious, 
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Pioneer work—Most of us have a desire to grow somthing, A 
few of us have an urge to introduce a foreign species, very often 
merely to see how it will do. Fewer still cultivate exotics with some 
definite sound object in view. Ot the latter band of enthusiasts was 
Mr. Trevor who was Divisional Forest Officer of Kulu division for nine 
years up to 1919. Exercised as he must have been with the routine 
duties of a large and important division ; faced with the problem of 
regenerating a large tract of valuable deodar forest—a problem which 
he ultimately solved—he still found time to interest himself in the 
introduction and cultivation of a number of exotics. Since this 
pioneer effort little seems to have been done until 1931. 


Recent. experimental work.—Unfortunately a good deal of the 
detailed data of Trevor's experimental work has been lost although 
a certain amount of information is still available in the compartment 
histories. I think it would be worth while collecting all available 
data by species, 

From 1931 the experimental work on exotics in Kulu was placed 
directly under the Provincial Silviculturist, and an adequate record 
of all work since that date has been maintained. So much can be 
said for concentrating experimental work in the hands of a research 
officer that the importance of interesting the Divisional Forest Officet 
in such work is often lost sight of. This, I think, is particularly 
important in such experimental work as the cultivation of exotics 
and I suggest that some means should be devised to ensure that the 
Divisional Forest Officer will have an active part and not merely a 
passive interest even in the experimental stages. He should, I think, 
at least participate in the experimental work in the forest after the 
nursery stage and be ultimately in sole charge of what is referred to 
as the Class II experimental stage, which has not yet been reached in 
Kulu. 

Policy. —I have shown that an adequate record and continuity 
in the actual experimental work is now assured, but this is not enough. 
On the subject of the introduction of exotics there is often considerable 
difference of opinion amongst forest officers. With changes in the 
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administrative staff, the experimental work might be closed down 
and much valuable time and money might easily be. lost. In the 
face of a well-reasoned general note explaining what the problem is 
and whut policy has been approved by higher authority, it would not 
be easy for a change of staff to bring about a change in policy, unless 
it was based on facts as a result of experience and not merely on a 
difference in opinion. T have no intention of giving my opinion on 
the question of policy, but the absence of such a general note on the 
problem by some one more qualified to deal with it is, perhaps, the 
only justification of my attempting to explain it. 


What is the problem? Why is it considered necessary to 
introduce exotics? Is this the only means or likely to be the best 
means of solving the problem? No country, with the possible 
exception of South Africa, has gone in more for the cultivation of 
exotic conifers than Great Britain. But with them the answer is 
easy—in their case it was Hobson’s choice. Great Britain had only 
one indigenous conifer of value for its aflorestation—the Scots pine. 
South Africa, faced with the problem of afforesting immense, almost 
treeless tracts had only one indigenous genus of conifers (the Podocarps) 
which did not nearly meet their requirements. Such is not the ogse 
in Kulu with their forests of Silver fir, spruce, deodar, hail and chir 
‘pine. 


The working plan is completely silent about exotics, past or 
future, and actually seems to indicate that their introduction is not 
recommended, e.g., in para. 44: “ Thus again has nature triumphed 
over man and again has silviculture been vindicated. Man working 
in co-operation with nature can attain great success ; if, on the other 
hand, he should attempt to override her laws, to obliterate the species 
of her choice and to supplant tt by another of his own, failure will very 
probably result.” (The italics are mine.) I do not wish to stress 
the importance of a quotation taken from a context not specifically 
dealing with this subject but merely wish to show that the working 
plan does not recommend experiments with exotics nor does it deal 
with the relevant problem. 
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The chief objects in experimenting with exotics in Kulu appear 
to be: 

Object 1.—To find a conifer as good as deodar which can be 
gtown successfully at higher elevations in the fir zone, 

Object 2.—To find a suitable hardy species, economically valu- 
able, for the chir-ban oak zone and for the lower deodar gone where 
artificial regeneration of deodar has failed. 

Zones of tree vegetation in Kulu.—-For the proper understanding 
of the reasons behind the cultivation of exotics in Kulu, it is necessary 
to have a fairly intimate knowledge of the silviculture and economics 
of the main species in this locality which | do not pretend to he 
thoroughly conversant with. For the sake of completeness T might 
mention the main zones of tree vegetation in Kulu, 

()—Tue Curr Zone 

This zone is not important in Kulu and is usually absent ; but 
it might be of interest to mention that we saw chir in the Parbatti 
valley of very good quality at an elevation of 6,500 feet to 7,000 feet. 
This would be high for good quality chir in the United Provinces, It 
was occasionally found growing well on exposed sites ahove deodar 
of good quality in the same area. 

()—Duopar-Kars. Zone (5,000—8,000 feet) 

These species are found pure or more often in association, but 
the ail is generally more common than the deodar. This forest 
forms by far the largest part of the Regular working circle, worked 
under a Shelterwood compartment system. Spruce sometimes 
extends down to this zone and may even be found pure in the higher 
parts of the zone, particularly on a cold aspect or in damp areas 
unsuited to the deodar and atl. The kail sometimes appears again 
for some extraordinary reason at much higher altitudes (up to 11,000 
feet) associated with Silver fir. 

{it)—Fir Zong (SPRUCE 4ND SILVER Fre) (8,000—12,000 feet) 

These species form magnificent forest with stems up to 200 
fect high and of large girth. Fourteen per cent. of the stocked 
goniferous area of the Regular working circle still consists of fir forest, 
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but by far the largest area of most accessible fir forest is allotted to 
the Fir working circle, Generally such forest has a more or lens 
even-aged appearance and the crop is often mature or overmature. 
‘A large percentage of the big trees produce unsound timber, A 
uniform system of management is prescribed, but owing to the collapse 
of the fir market little progress has heen made. At higher altitudes 
the fir forests have a much more irregular appearance and are 
allotted to the Selection or the Unregulated working circles. 
Tre PRoBLem in THE Fin Zone 

The more I saw of these splendid forests in the fir zone the more 
was I impressed with the need to have a very good case indeed before 
adopting @ policy of replacing them to any great extent with foreign 
species, The possible reasons are both economic and silvicultural. 

Economic reasons.-—Fisher’s working plan of 1897-98 never even 
considered the export of spruce and silyer fir as a commercial pro- 
position. Trevor's plan of 1919-20 mentions that the export of fir 
had now commenced, but emphasises that efforts must be made to 
place the possible outturn of fir upon the market. But, up to 1930, 
fellings of fir were in deficit even in the Regular working circle to the 
extent of 75 per cent. duc to the lack of a market. In the Fir working 
cirele, fellings were about 96 per cent. in deficit. Samler’s working 
plan of 1934-35 says, “at present fir cannot profitably be exported 
for the open market.” I understand that at the moment there is 
a slight improvement, but I think one would be justified in saying 
that the demand for fir is exceedingly poor and its prospects as far 
as one can see are far from bright. 

The railway sleeper orders are af: present supporting the market, 
but even these cannot be considered a stable demand for the future 
and I was surprised to find that the total railway order of wooden 
sleepers from the Punjab was so small, In the agreement with the 
North Western Railway ending 1938-39, the Railway has agreed to 
accept from the whole Province annually :— 

Deodar sléepers—10,000. Fir sleepers—20,000. 
Prices at Dhilwan are: Deodar, Rs, 4-15-0 and Fir, Rs, 2-15-0 
each, 
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The sleepers are ereosoted and recently the Railway reported 
that if it failed to perfect its preservative treatment it would cease 
to take fir sleepers as from 1936. I understand that the treatment 
is giving better results than anticipated but is still not perfect. Success 
with the cheap creosoted fir militates against the use of the more 
expensive deodar and the metal sleeper militates against the demand 
for both. 

When the large possibility of the fir forests is considered, the 
present railway demand must be considered exceedingly small 
even if it continues, Moreover, the specification is severe and the 
price low, and if all legitimate overheads are included, the net profit 
to the Forest Department must be a very small margin. 

The present conditions in the open fir market are much worse, 
With the heavy rejections of railway sleepers there is even difficulty 
in disposing of rejected sleepers and those not fit for presentation to 
the Railway. In the event of the Railway failing to take fir sleepers 
it is unlikely that we could sell more than 20,000 c.ft. of fir timber in 
the general market. : 

With such conditions in the fir market, is it to be wondered at 
that certain forest officers are anxious to find another species for the 
fir zone of greater economic value ? 

Another, but less important, reason is that mature spruce often 
contains a red heartwood, the causes of which are unknown, which 
makes the timher useless for export. 

It would be idle to deny that the economic problem is not a 
pressing one, but there does not appear to be unanimous opinion 
amongst Punjab forest cfficers that the best solution is to introduce 
exaties. T have heard of no other solution, but it will at once oecur 
to anyone that it might eventually be equally sound to spend money 
in trying to create a larger fir market, a solution fraught with great 
difficulties, which, at the best, would be very slow and which has 
been found to produce little result with better timbers than fir. On 
the other hand we can scarcely expect to produce better results from 
an exotie in less than 80 years, and who can foretell what the condition 
of the fir market in India will be like in 80 years time ? The general 
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tendency is likely to be towards a much greater demand for'softwoods 
in India, not necessarily at the expense of the existing demand for 
hardwoods. 

A better solution would be for Government to force its own 
Railways to increase their wooden sleeper orders from its own forests. 
I do not intend to tread far along the well-worn paths of this contro- 
versy. But here we have thousands of fine trees destined to rot in 
the' forest. For protection purposes alone it is the duty of Govern- 
ment to regenerate these forests and, if necessary, Government will 
have to go to very considerable expense getting rid of the overmature 
stock to do so. The problem is not an easy one, but I am not 
prepared to believe that it would not be a sound economic proposition 
for Government to make a vast increase in their wooden sleeper order 
at the expense of steel sleepers without the State decreasing its support 
of the Indian steel industry to any very material extent. 

Silvicultural reasons.—There are also silvicultural reasons to 
justify the introduction of exotics in the fir zone, for even if the 
market could immediately absorb the total yield of fir, fellings might 
be held up through failure to obtain regeneration. Few species are 
as bad aa spruce and silver fir for creating bad regeneration conditions 
for themselves through the accumulation of humus from their own 
needles. 

It is possible that the regeneration of fir is sufficient in the 
irregular type of forest at high elevations, but it is generally absent 
or scanty in virgin forest in the median areas of the fir zone. 

Another factor besides that of the excessive humus layer is the 
dense growth of strobilanthes and balsam, particularly in damp areas. 
Management is further complicated by the great vulnerability of fir 
to fire damage and we saw mature fir killed by fire even after the 
carefully-controlled slash buming in experimental plots. 

Further, the growth of the local fir in the seedling and sapling 
stages is so slow that regeneration is bound to be expensive in areas 
of heavy weed growth and any exotic of faster growth in the early 
stages might be a profitable proposition even if the timber proved 
of no greater economic value than the fir. 


Indian Forester, Vol. LXIIL Plate 9 


pny, UAL TEAPEELLOS LT ASS 


aoe: 
ists) 
i 


eri 


ALM MEADOW AT 1,000 Pr. iN THR PARA 


BRIUND. TOSI NAL IX UF 


WITTE A SOMEWHAT DRY TYPE OF KAI. 
HE BACKUROUN Photo: at, 


THR MALS VALLRY OF THR BEAS BELOW KULLU, SHOWING BARE AND OVERGRAZED LOWER SLOPES 
WHERE DEODAR IS DIFICULT TO RERSTANLISH, NAGNI FOREST IN RIGHT DINTANGE, 
== = = = Photo RM Alarrie_ 


ee THE CULTIVATION OF EXOTICS IN KULU 14 


The problem of the regeneration of fir is an item of research 
under the Silviculturist. Present experiments with humus removal 
followed by sowings and also transplanting big strong plants from 
nurseries are promising. It is possible that if a better market had 
induced regular fellings in the true fir zone, followed by closure to 
grazing, that the problem would have been solved before now ; but, 
whatever the ultimate solution, regeneration will probably never be 
easy and expenditure on artificial work will be necessary. It could, 
therefore, be argued that it would be better to cultivate an exotic 
of greater economic value than the fir with the same or with little 
increasé in the expenditure. 


THe PRoBLEM IN THE CuTR AND Lower Dropar ZonE 


This problem is comparatively of only minor importance in the 
Kulu division, I have already mentioned that the chir zone in Kulu 
occupies a very small area. Moreover, the working plan mentions 
that whete chir crops occur, profuse natural regeneration has followed 
regeneration fellings. I understand, however, that in the neighbour- 
ing Kangra division where chir forms the chief crop, great difficulty 
has been experienced in some places in regenerating the forests either 
naturally or artificially particularly ut its highest and lowest alti- 
tudinal limits, 

In the Kulu division smal] blanks often occur at the foot of the 
deodar zone in which great difficulty has been experienced in intro- 
ducing deodar or hail. This may be due to unfavourable soil 
conditions, but it is partly due to excessive grazing. 

We inspected once such arca in the Rahni forest near Manali, 
a blank of 20 acres, obviously very heavily grazed. It strikes one 
at once as an area where one would naturally try to raise deodar or 
kail. I am not at all convinced that it could not successfully be 
planted up with deodar. Alongside of it, on ground with the same 
aspect, an excellent plantation of deodar has been raised. Unsuccess- 
ful efforts to introduce dendar and kail were made before the area, 
was fenced against cattle or before the soil had time to recover from 
the effects of previous heavy grazing. In the last year or two a 
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small area in the upper part of the blank planted up with deodar by 
the divisional staff promises success. In this particular area at 
least better reasons would have to be adduced for intreducing 
exotics. 

A reason which could be advanced against the stocking of such 
ateas in Kulu with the low-level pines which are being tried is that 
they would greatly increase the difficulty of fire-protecting the 
valuable deodar forest on the hills ahove. 

The research point of view, however, is that their work in the 
Rahni forest is chiefly experimental and even if the results proved 
to be of little value for the Kulu division they might be valuable for 
the Kangra division. It might be better perhaps to conduct the 
experiments with the low-level pines in Kangra. 

The species which are being experimented with in the Rahni 
forest are : 

Pinus taeda ; P. pinaster ; P. laricto ; P. sylvestris ; P. gerardiana ; 
P. patula, Cryptomeria japonica and Douglas fir were also tried but 
failed. Of the pines the most promising is P. iaeda, but easily the 
most promising species so far is Cupressus torulosa, a species whose 
natural habitat is mainly in a monsoon climate with heavy summer 
and low winter rainfall, but here growing well on a warm southern 
aspect at 6,500 feet elevation with a small total rainfall (about 40 
inches), almost half of which falls between December and April. It 
is, however, too early to judge results as planting only started in 
1934, 

Pinus taeda (Loblolly pine).---Of 150 plants put out in 1934, only 
18 now survive, but these are strong and healthy-locking with an 
average height of about 30 inches. Of the 40 plants put out in 1935, 
63 per cent. have survived and are promising. Plants put out in the 
pinetum at Manali in 1935, with an average height of 8 inches, now 
have an average height of 26 inches and the percentage of survivals 
is high. 

Cupressus torulosa.—Ot 517 plants put out in 1933 and 1934, 
40 per cent, have survived. They have an average height of 18 inches 
and are strong, healthy-looking plants. 
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PART IL.—RESULTS OF EXPERIMENTS WITH EXOTICS 
IN THE FIR ZONE 


T do not intend to give a mass of details about the large number 
of exotics under experiment but merely to give a few notes on certain 
species and on certain matters which struck me as being of general 
interest, Details of results can be obtained from the Silviculturist’s 
files, but it must be remembered that these only deal with experiments 
started since 1932. I suggest it would be worth while collecting all 
information that is available of the earlier work by species from 
compartment histories and from any other source. I would also like 
to suggest that every possible chance should be given to such exotics 
as have survived from the earlier work. For instance, one Douglas 
fir has been killed recently by suppression of kail in the upper plot 
in Nakas, C. 1.; a mature spruce is casting too much shade over the 
lower plot of larch and Douglas fir in the same compartment and 
should be removed. I would also prefer to remove more mature 
trees along the edge of the larch eapermental plot No. 20, as larch 
dislikes any kind of shade. 

Pure spruce in deodar Zone—With one exception which T shall 
mention later, I would like to emphasise that experimental work in 
the forest: should be restricted to the true fir zone. - Two of the most 
interesting plots seen are larch planted by Trevor in 1917. I refer 
to the plots near Nagni bungalow and to the lower plot in the Nakas 
forest near Pulga. In both of these plots the larch are very promising, 
but they are on sites and at an altitude at which good quality deodar 
can be raised and is actually growing just as successfully. Even the 
most ardent enthusiast for exotics would hesitate to recommend the 
cultivation of an exotic on sites suitable for good quality deodar. 
And it cannot be accepted as an indication that the exotic will do 
well in the true fir zone because it is successful in the deodar-kail 
zone, although it may be so. 

The exception to which I refer above is where spruce occurs pure 
in the deodar zone, chiefly in damp areas obviously unsuited to 
deodar or kail, but necessarily included in the Regular working circle. 
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Where spruce occurs in the dry parts of the deodar zone it is being 
replaced artificially with great success by deodar. 

Where spruce occurs pure or mixed with broad-leaved species 
in the damp areas of the deodar zone, the regeneration of the forests 
must be considered as a separate problem. Whatever methods are 
tried the problem might possibly be as difficult with exotics as with 
the indigenous species. It is in just such areas that one would 
introduce spruce in Hurope and where one certainly would not attempt 
to cultivate larch. : 

Tam not at all sure that I would not prefer to preserve the natural 
forest in such areas (damp low-level spruce areas of the deodar zone) 
in spite of the economic disadvantages of doing so. I think that the 
regeneration problem of spruce will be solved by using strong, healthy 
transplants and scraping away the humus layer. As this will be 
expensive and as a species like Thuja plicata might be easier to grow, 
one may well ask, “Why not introduce exotics?” Experiments 
with exotics have not yet been started in such areas but they will 
have to be species suitable for damp sites. Species that come to 
mind are Sitka spruce, Thuja plicata, Taxodium distichum and possibly 
Cupressus torulosa. 

Whether exotics or the indigenous spruce are planted, a method 
that might be tried in suitable places is that used extensively’ in 
Scotland. A line of turf is taken out vertically in small squares 
forming a shallow drain. The turf is reversed and put out where you 
wish to plant. The plant is put in through a hole in the centre of the 
turf. It would probably be necessary to remove the humus before 
placing the turf on the site of the plant. 

In such areas it is said that natural regeneration of spruce comes 
up ‘best under broad-leaved species. In a spruce area in Nagni, 
following erosion caused by a severe fire, we saw Populus ciliata 
invading damp nalas. Kail had begun to regenerate under the 
poplar. It is said to be more difficult to raise the indigenous paplar 
froth cuttings than several foreign poplars which are now being 
experimented with. When cuttings are available they will be put 
ovt in the open damp fir forest with heavy Strobilanthes and balsam 
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undergrowth. It is hoped that the weeds will be suppressed by. the 
poplar and that fir regeneration will come in naturally, Poplar 
cuttings will also be tried for stocking the bihals (fresh alluvium 
deposits in the river beds). Some of the foreign poplars being 
experimented with are: P. generosa, P. monilifera, P. serotina, P. 
regenercta, P. eugenii. For the same reason some of the local broad- 
leaved species are being put out in the fir zone, e.g. walnut and alder. 

Nurserirs,—Before giving notes on some of the foreign species 
being experimented with in the true fir zone; I might mention the 
nurseries, which I think are quite inadequate to produce sufficient 
stock even for the experimental] stage, There isa tiny little nursery 
at Pulga where they are raising plants of European larch and Thuja 
plicota, There are two larger nurseries at Manali covering above 13 
acres, but a large part of the latter are not used for raising stock for 
the cultivation of exotics in the fir zone. Part is used for raising 
the exotic low-level pines, a work which I have already suggested 
might be more suitably transferred to Kangra division. Part is 
used for raising transplants of the indigenous spruce, silver fir and 
deodar; part to raise plants of Acacia dealbata to stock the bikals 
of the river beds. In fact only a small part of the Manali nurseries 
is at present being used to raise a stock of exotic conifers for the fir 
zone, . 

These nurseries are kept in very good order for Indian conditions 
and my chief criticism is that plants have not been kept long enough 
in the nursery. Transplants used so far have generally been far too 
small, a fact which is now recognised. The staff have been too anxious 
to see results in the forest. It would, I think, have been better to 
concentrate first on developing a sound nursery technique and on 
raising big, strong, healthy transplants. In 1934, when transplanting 
in the forest was first: started, no'transplant was more than 18 months 
old. Even in the present year, transplants have rarely been more 
than 2 years old and I saw plants that had been put out not more 
than 4” high, plants which a Scottish nurseryman would have burnt 
tather than send them out to the forest. In Scatland, plants are 
sometimes kept in the nursery for 5 years after pricking out in the 
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nursery twice (24241 year transplants). It is probable that under 
Kulu conditions most of the foreign conifers which have been tried 
(except the low-level pines) should have been kept in the nursery for 
at least 3 years to produce good results in the forest. If this is done, 
it will be additional reason for creating larger nurseries for cultivation 
of the exotic conifers. 

Before giving the following notes on some of the exotic conifers 
experimented with, it must be remembered that, except where 
otherwise stated, transplanting in the forest only dates from 1934 
and it is, therefore, too early yet to come fo even a preliminary 
decision as to their suitability. 


NoTEs ON CERTAIN Sprcina 


Note—Fairly recently, the Botanists in thoir usual irritating way, have changed 
the names of cortain well-known conifers with whose names we were all familiar and 
to avoid confusion, I give the new and old names here, 


New name, Old name. 
Picea abies (Norway spruce) .. P.encelsa. 
Larix decidua (European larch) -. DL, europea, 
Larix kaempfert (Japanese larch) .. £, lepiolepis, 
Pseudotsuga taxifolia (Douglas fir) .. P, douglas. 
Abies alba (European silver fir) .. A, pectinata, 


Abies spectabilis (Himalayan silver fir)... A. webbiana. 


EuroPkan Larcn (L. pecipua) 


Mountains of Central and N. Enrope, introduced extensively in Great Britain, 
particularly in Scotland. One of the most profitable of all conifers. 


Trevor first planted out European larch in Nakas forest near 
Palga in the Parbatti valley in 1917 and in the same year at Nagni. 
Nagni plots—-Several hundred transplants were put out at an 
elevation of 7,500 fect and were reported to be thriving until the 
disastrous fire uf 1921 destroyed all except. group of 15 trees (Plot 54) 
near the Forost Rest House, and a group of 20 trees (Plot 55) above 
the forest road. 
Plot 54—- 
Age, 19 years. 
Average diameter at 4’ 6” = 6 inches. 
Average height = 45 feet. 


Plate 10 
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For comparison the following figures are taken from thé British 
Forestry Commission’s Yield Table for European larch, Quality 
Class IT: 

Age, 25 years. 
Average diameter at 4’ 3" = 6-4 inches. 
Mean height = 40 feet. 
These figures show that the growth in the Kulu plot is exceedingly 
fast. They are fine, healthy-looking young poles and very promising. 
Plot 55— 
Age, 19 years. 
*Average diameter = 4 inches. 
*Average height = 30 feet. 

The growth in this plot is not so good, said to be due to domination 
by surrounding spruce and kai! which have since been removed. 

Nakas plots—There are two plots here, the upper at 9,000 feet 
elevation with 22 trees, the lower at 8,000 feet with 10 stems. I think 
these plots contain some stems of ZL... kacmpferi (Japancese larch) but 
Tam not sure. No experimental plot files have been opencd for these 
two plots and I suggest that this should now be done. 

Upper plot— 
Age, 19 years. 
Average height = 25 feet. 
Average diameter = 3°5 inches. 
Best stem, diameter = 5 inches. 
Best stem, height = 33 feet. 

| was particularly interested in this plot as it is definitely in the 
true fir zone whilst all the other plots are in the upper deodar-kail 
zone where deodar are being raised artificially with great success. 
As will be seen from the above figures, growth is very satisfactory 
though not so good as at lower elevations. It is also quite possible 
that growth has been affected by the shade of surrounding trees in 
the past to which larch is very intolerant, There are still mature 
kail and spruce shading the young larch which I consider are affecting 
the growth of the larch and should be removed. 


* Iixcluding six badly suppressed stems, 
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I think that the results already justify further experiments with 
larch in the true fir gone on a much larger scale than at present. 


Lower plot— 
Age, 19 years. 
Average diameter = 4 inches. 
Average height = 32 feet. 

Recent experiments-—We also saw fecent experinients with 
European larch, dating from 1934, in the Nakas forest near Pulga, 
the Kangni forest above Manali and in the Manalgar forest near 
Manali, all sifuated in the true fir zone. 1 thonght all were quite 
promising considering that the transplants used were all too young 
and too small, { give below some figures for the Nakas experiments 
at an elevation of 9,000 feet as an illustration : 

1934— 
"200 plants put out in July at 6’ x 6. 
Survivals in Ortoher 1936 = 60 per cent. 
; ” Average height in October 1936 == 12 inches (Best 24 ins). 
1935— : 
106 plants put out in July at 10’ x 10’. 
Survivals in October 1936 = 94 per cent. 
1936— 
116 plants put cut in July at 10’ x 10’. 
Survivals in October 1936 == 96 per cent, 
I think it was a mistake with larch to increase the spacing to 
10’ x 10’. 

Experiments with pretreatment of larch seed soaked in cold 
water for periods up to 72 hours were not significant and no previous 
treatment appears to be necessary ; but soaking the seed in hot water 
til it swells might be useful, Planting at the beginning of the rains 
is probably best. 


Dovahas Fir (PSEUDOTSUGA TAXIFOLIA) 


British Columbia to Cafifornia, etc, Along with other conifers of the Pacific 
const (Sitkw spruce, several Abées, Thuja aud Teuga) crated quite a revolution in 
British forestry, but of recent yeare has rather fallen out of favour in Great 
Britain, With 8—10 rings to the inch is an excellent timber. 
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This species was transplanted by Trevor in Nagni and in Nakas 
along with larch in 1917, I did not see any at Nagni and they must 
have been killed by the 1921 fire or have disappeared for other 
reasons. In the lower plot at Nakas at an elevation of 8,000 feet 
there are still 11 stems with an average diameter of 3°5” and an 
average height of 23 feet, The best stem is 57” with a height of 
33 feet. This is quite good growth in 19 years. There were two 
suppressed stems in the upper plot one of which has since ‘been kiNea 
hy suppression. 

Recent experiments In October 1984, 220 plants were put out 
in the fir zone at Kangni when 15 months old and none have survived. 

In August 1935, 400 transplants were put out and have not done 
well, only 86 surviving now. But the plants were only 16 months 
old and were put out too late. Plants were at one time kept in the 
nursery in Perthshire till they were 5 years old when they were big, 
strong plants 24 feet high. It is still the usual practice to use 4- 
year-old transplants on sites with much bracken. 

In July 1936, 300 more plants were put out and these were 
bigger, 2} years old, The recent work with Douglas fir is not 
promising, but the old plot referred to above is certainly encouraging 
and I would like to see further experiments with this specics, using 
older and bigger transplants. 


Tuvsa Purcata (Western Rep Cupar) 


Alaska to N. California and Montana, It is said to resist damp better than any 
other conifer with the exception of Taxodium distichum, Nootka cypress and tho yow, 
In forests in its own habitat attains a diameter of 3 to 8 fect and a height of 125 to 175 
feot, The timber has a worldwide reputation for durability but is not suitable for 
beams with heavy loading, 


This is so far one of the most promising exotic conifers tried in 
Kulu in recent experiments. : 

In Kangni forest.—-200 plants, 16 months old, were put out in 
August 1935, In July 1936, 141 still survived, The average height 
is now 11] inches and they look healthy and vigorous. Even with 
small transplants a fair measure of success is obtained, but I believe 
a very much higher percentage of success will be obtained if plants 
are kept in the nursery for another year. These plants were raised 
Nb 
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and transplanted in tubes made of galvanised iron, 10 inches Jong 
and.3 inches in diameter. The method is expensive and I do not 
think it should be necessary with this species. 

"Plants put out in the Manalgarh forest are equally promising as 
alse at much lower elevation in the pinetum at Manali, It is also 
reported to be doing well at Dharmsala. It is easy to transplant 
and is likely to be very successful in the true fir zone and also possibly 
in the damp low-level spruce areas of the upper deodar-kail zone. 

I think it would also be worth while experimenting with the 
Western hemlock (Tsuga heterophylla). 


CRYPTOMERIA JAPONICA (JAPANESE CEDAR) 


Jnpanand China, where itattains a height of 150 feet or more with a girth of 20 
to 26 feet. In Japan it is the most wilely cultivated of all trees for afforestation 
purposes, thrives well in a damnp climate with a fairly heavy rainfall, but appears to 
atand a wide range of climatic conditions, Tt has’ done well at Shillong between 
4,000 and 6,000 feet and at Ootacamund, There is a very good group at Deobun 
(Chakrata) at 9,000 feet, Tt isnow quite naturalised in the Darjeeling District, In 
Bengal, growth has been more rapid than desivable, producing soft. timber, and their 
problem is to reduce the rate to § or 6 rings to the inch. 


It would not seem likely that a tree which thrives in a damp 
climate in its own country and is a success in the humid climate 
of thé Bengal hills would do well in Kulu with its comparatively low 
total rainfall (about 40 inches), But it is showing great promise 
nevertheless, 

In the fir zone at Kangni 41 plants were put out in 1934 and 
50 plants in 1935. Sixty plants have survived, vigorous and healthy, 
with an average height of 20 inches. These transplants were only 
15 and 19 months old respectively, whilst the recent Bengal practice 
is to keep'them in the nursery for 3 years and put them out when 
3 or 4 feet high, : 

This species failed when tried in the low-level deodar zone at 
Rahni. 

I think it would be worth trying in the damp low-level spruce 
forests, 

OTHER SPECIES 

Other species being tried out in the fir zone are 

Picea sitchensis (Sitka spruce).—Out of 159 plants put out in 
1935, only 7 plants have survived, Dircet sowing in the forest was 


1937} THE BEGINNING OP TEAK PLANTATIONS IN INDIA ta 


also tried but failed.. I think this species might be tried again using 
older transplants in view of its hardiness on poor soils. In recent: 
years it has been planted on a very large scale all over Great Britain, 

Larix grigithti (Sikkim larch).—Out of 20 plants put out in 1935, 
only five plants survived. It was also tried by Trevor in 1917. It 
was also sown in the nursery at Pulga in 1931, but the secdlings died 
of frost. I do not see much point in repeating experiments with this 
species, 

Taxodium distichum (Deciduous cypress),— Seven plants put ont 
in 1934 have since died ; 25 plants put ont in 1936 were looking very 
healthy. 

Picea abies (Norway spruce)—Transplants were only 1} inches 
high after being in the nursery for two years. I do not think it would 
be worth while continuing experiments with this species. 

Chamaeeyparis obtusa (Hinoki cypress)—Plants put out in 
Kangni seemed to be doing very well. 

At Manali, a broad-leaved arboretum and a pinetum are in 
process of formation, which should be very interesting. The former 
already contains several Sweet chestnut (Castanea sativa) producing 
fruit ; lime (Tilia europea); English and American caks; beech and 
ash. All of these broad-leaved exotics are well advanced, from 3 to 7 
feet in gitth and up te 75 feet high and generally quite successful, 
The pinetum was only started in 1985 and contains examples of many 
of the exotic conifers already mentioned. 


THE BEGINNING OF TEAK PLANTATIONS IN INDIA 
By M, V. Laurie, LF.S. 


The natural teak forests on the west coast of India had been 
very heavily felled over in the late 18th and early 18th centuries 
chiefly to provide teak timber for building Government vessels at, the 
Bombay Naval Dockyard. The authorities in Malahar began to ke 
anxious about the supply as carly as 1828, and during the next ten 
years great -difficnlty was experienced in finding sufficient teak timber 
to meet the annual demand of the dockyards. 
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‘Th spite of numerous reports to Government, nothing construc- 
tive was done until Mr, H. V. Conolly, the Collector of Malabar, put 
up proposals for acquiring 260 square miles of teak-bearing forest and 
managing it properly with a small staff for the production of teak. 
The proposals he drafted were far in advance of any ideas of forest 
management at the time, and, among other things, he proposed 
experimenting with teak seed to see if the tree could be raised 
artificially. Government did not then give him his 260 square miles 
of forest, but they did permit him to experiment in growing teak, 
and allowed him to appoint a “Sub-Conservator”’ on Rs. 150 per 
month and additional establishment totalling Rs. 51. 

Great difficulty was experienced at first in getting teak seed to 
germinate and a large number of different ways of sowing were tried 
without success. Transplanting natural secdlings from the forest 
was also tried but with no better result. The first Sub-Conservator 
was dismissed on account of unsatisfactory work and a Sergeant 
Graham appointed in October 1842 on a pay of Rs. 50. He took a 
keen interest in the work. Agricultural and botanical authorities 
were congulted, and ideas were collected from the local village officials, 
and a number of new experiments started. 

In April 1843, however, Sergeant Graham resigned his appoint- 
ment although he was offered an increase in salary, He said that 
he could not stand the discomforts of the life for himself and his 
family nor suffer further the indignity of having to take off his trousers 
before the crowds on the bank every Gime he had to cress the river. 
This change of officers was unfortunate at this juncture, but the work 
was then entrusted to a Mr. Chatu Menon who remained in the post 
until 1862. A voluminous correspondence exists about these early 
attempts. Sowing at different times, soaking the seed, cutting off 
the coat, burning straw over it and a number of other methods were 
tried. The first person to get a really successful result was the Head 
Accountant of the Collector's office in Calicut (how often do Head 
Accountants take to Silvicultural Research in their spare time !). 
He raised seedlings in a nursery bed with seed that had heen 
previously soaked for 48 hours, sown in April, and the bed covered 
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with straw nid over with twigs, and watered daily. This method, 
with very little alteration, is the method used to-day. Early 
germination took place, and, at the break of the rains, the seedlings 
were planted out in @ clearing, and watered on dry days when there 
was no rain. The result was magnificently successful. 

The locality chosen for the plantations on the bank of the 
Chaliyarpuzha, could hardly have been more favourable had 
Mr. Conolly searched the length and breadth of India, With a rainfall 
of 120 inches, a temperature of 85 to 95, a high atmospheric humidity 
and a rich alluvial soil, the young teak grow at an amazing rate. 

It is interesting that the method of transplanting entire seedlings, 
started by Mr. Conolly and continued up to 1938 or 1934, is now 
regarded as the least satisfactory method of raising teak plantations. 
It has now been replaced by stump-planting or, in favourable areas, 
by direct sowing of pretreated seed. 

From 1844 onwards the plantations were extended regularly by 
about 100 acres a year, a rather wonderful performance considering 
the staff available. They are now in their second rotation, the first 
plantations of 1843 to 1845 being clear-felled in 1917-1919. A portion 
of the 1846 plantation was saved from felling and preserved as a 
memorial to Mr. Conolly. 

Such is the history of the Nilambur teak plantations which for 
many years were known as the Conolly teak plantations, in memory 
of their founder. Up to the time of his unfortunate death—he was 
murdered on his verandah by a fanatical Moplah—he controlled their 
management and laid the foundations for what is now, acre for acre, 
one of the most valuable forest properties in the world. 


Descriptions or Iutusrrarions 
Prats 11 shows a portion of the Nilambur teak plantation which 
is now preserved in memory of Mr. H. V. Conolly, Collector of Malabar. 
The size of the trees can be judged from the figure at the base— 
(Photo taken by H. G. Champion, LE.S., January 1934.) 
Puate 12, This photograph was taken by Mr. H. P. W. Davis, 
LF-.S., during a recent visit to those plantations. The figure standing 
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beside the memorial is that of Mr. A. K. Kandan, R.F.O., Nilambur. 
The memorial, which stands in a portion of the original plantation 
of 1846 (preserved as a model), is inscribed on one side in Malayan 
and on the other in English as follows : 
“This plantation of 1846 
commemorates the work 
of 
Mr. H. V. Conolly, 
Collector of Malabar, 
under whose orders between 1846 and 1865 
the first 1,500 acres of the Nilambur plantations 
were formed. 
The earliest stone in the foundation of systematic forest, 
management in India.” 


THE FORESTRY COURT 


U.P. Agriculinural and Industrial Exhibition, Lucknow, 
December 5th, 1936 to February 24th, 1937, 
By D. Stewart, LF. 

When the Covernment of the United Provinces had decided to 
Jend its aid to a large Agricultural and Industrial Exhibition to be 
held in Lucknow during the cold weather of 1938-37, invitations were 
issued inviting the various Government departments of the United 
Provinces to participate. Unfortunately, owing to financial stringency, 
Government was not in a position to make special grants to depart- 
ments for this purpose and departments were informed that the 
expense of participating in the Exhibition would have to be met from 
savings in their current year’s budget. Not only so, but the amount 
which most Government departments, other than the Department 
of Agriculture, was allowed to spend was limited by Government to 
Rs. 15,000 or Rs. 20,000, Compared with the big Allahabad 
Exhibition of 1911 this rather restricted the activities of the U. P. 
Forest Department which was informed by Government that it should 
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limit its participation in the Exhibition mainly to items which were 
likely to stimulate the trading side of the department and to prove 
financially temunerative in the not-too-distant future. At the same 
time the Government of the United Provinces expressed the hope 
that the Government of India, through the Forest Research 
Institute, Debra Dun, would be able to assist: the U. P. Forest Depart- 
mené both financially and materially in the Exhibition. Fortunately 
the Forest Research Institute at Dehra Dun was ultimately able to 
do ao, and I think it can be claimed that the Forestry Court, which 
hos been erected at the Lucknow Exhibition as a resuli: of the joint 
efforts of the Forest Research Institute and the U. P. Forest Depart- 
nent, is not unworthy of the occasion and has gained considerable 
credit and publicity for forest work and research. 


The accompanying photographs and plan will give an idea of 
the scope and layout of the Forestry Court. It consists of— 

(1) A model earthquake-procf, storm-proof, white-ant-proof, 
borer-proof and fungus-proof wooden house built entirely of ASCU 
treated chir pine timber, Two rooms downstairs are furnished with 
furniture made at the Forest Research Institute, Dehra Dun. One 
of these rooms is panelled in sissoo plywood made at the Forest 
Research Institute and furnished with high-class furniture. The 
other roora is got up as a green bedroom with furniture of a cheaper 
variety also made at the Forest Research Institute, The third reom 
downstairs is devoted to exhibits of general interest from the Forest 
Research Institute. There is also a small enquiry room and an 
ASCU stall under the charge of Moasrs. Callenders Cable & Con- 
struction Co., Ltd, The two rooms upstairs are reserved as offices 
and are not furnished 

The interior painting of the house has been done free as an 
advertisement by Messrs. Robert Ingham Clark, of Calcutta, and the 
exterior painting has been done similarly by Messrs, Shalimar, 
Calcutta, The window curtains and the hed covering in the bedroom 
have been done free by Messrs. Trevillion and Clark, Lucknow, and- 
the carpets in the two furnished rooms have been very kindly lent by 
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Messrs. E. Hill & Co., Ltd., Mirzapur. The entire electric wiring 
of the house has been done free by Messrs. Callenders Cable & Con- 
struction Co., Ltd., who have also supplied electric radiators. 


(2) Behind the house is an ASCU treating plant supplied and 
operated by Messrs. Callenders Cable & Construction Co., Ltd. The 
plant is 30 fect long and has an extra cylinder for extending it to 40 
feet. 

(3) On the southern side of the house is an air-seasoning timber 
exhibit arranged by the Forest Research Institute, together with 
coloured posters in English, Urdu and Hindi explaining how air 
seasoning of sawn timber should be done. 


(4) On one of the main roads outside the Forestry Court and 
acrossa deep nala near the main entrance to the Exhibition grounds 
is a heavy traffic bridge made entirely of sal timber treated with 
ASCU and capable of taking a uniformly distributed load of 35 tons. 
The heavy traffic bridge has a clear span of 48 feet and is 16 feet wide. 
The bridge was fabricated at the Forest Research Institute from sal 
timber supplied free by the U. P. Forest Department. It is intended 
to illustrate the suitability of treated timber for highway bridges of 
large span and heavy load carrying capacity. 

(5) Across the pond in the Forestry Court is an artistic wooden 
faothridge 9 feet wide and with a clear span of 22 feet. 

(6) A demonstration of katha-making is given by a U. P. forest 
contractor. Both the indigenous country method and the improved 
Forest Research Institute country method is demonstrated. 

(7) In front of the house, and adding a very artistic finish to the 
whole Court, is a semi-circular pond with elaborately laid out 
gardens. 

(8) On the edge of the pond is a Wild Life Pavilion organised by 
the U.P. Association for the Preservation of Game, with valuable 
trophies, including the world record sambhur and chital heads, and 
many fine wild life photographs, 

(9) Yo the north of the pond and merging into the Woodcraft 
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Section of the Exhibition is a combined lecture room and Exhibition 
room 60’ x 25’, It contains— 

(a) Various, forest exhibits from the U.P. forests, and forest 

photographs, partly from the U.P. and partly from the 
Forest. Research Institute, including many enlargements 
of silvicultural interest finely coloured by the Silviculturist’s 
Branch at the Forest Research Institute. 

(b) Exhibits lont by the Western India Match Co., Ltd., the 
Indian Wood Products Co,, Ltd., the Central Wood Working 
Institute, Bareilly, and the Indian Turpentine & Rosin Co., 
Clutterbuckganj. The exhibits of these companies consist 
of the following : 

(1) The Western India Match Co., Lid., Cluiterbuckganj, Bareilly— 

Several show-cases illustrating the various processes in the 
manufacture of matches, from the raw log to the finished 
match. 

(2) The Indian Wood-Products Clo., Ltd., Teatnagar, Rareilly— 

One show-case illustrating the high quality katha and kutch 
manufactured from khair (Acacia catechu) trees by this 
Company. 

(3) The Indian Turpentine & Rosin Co., Ltd., Clutterbuckganj, 
Bareilly— 

- Show-cases Mustrating-— 

(a) Turpentine, rosin and other products of the turpentine 

factory. 

(b) Different kinds of bobbins, tool handles, etc., made in the 

bobbin factory. 

(c) Packing cases, wooden casks, etc., made at the Company's 

sawmill and factory. 

(10) Adjoining the lecture room and Exhibition room is a cem- 
bined rest room and reading room 25‘ x 26’ in which a large collection 
of literature on forests is displayed and where visitors to the Forestry 
Court can rest and peruse forestry publications. This room also 
contains a series of panels on which are displayed the entire U. P. 
Forest Department collection of photographs and many finely coloured 
enlargements done by the Silviculturist’s Branch of the Forest 
Research Institute. 
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(11) Near the Wild Life Pavilion is a typical Tharu hut in which 
a family belonging to this forest tribe of the Tarai lives and gives 
demonstrations of coloured basket-making and mat-making from 
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jungle grasses. 


(12) Last, but by no means least, comes the elaborate Erosion 
model which is artistically situated in a pretty little summer house 
in the angle between the reading room and the combined lecture and 
Exhibition room. The model is a replica, with minor modifications, 
of the Erosion Model in the Silviculturist’s museum in the Forest 
Research Institute, It is 12’ « 8’ x 9 high showing hilly country 
half covered with forest and half uncovered. There is a permanent 
clear stream flowing through the forest half, and a stream starting off 
but soon disappearing in the dry stony nala bed of the unforested 
area. There is a spray arrangement for producing artificial rain and 
many times a day the monsoon is turned on to demonstrate its 
destructive erosive effects on the bare hillsides, and the beneficial 
effects of forests in preventing soil erosion, conserving soil moisture 
and regulating the water-supply in streams. The following is the 
inscription printed boldly in English, Urdu and Hindi on the Model 
for all to read : 


No forests no fields. Where forests 
have been gradually destroyed by 


Forests save our fields, 
Rain water is held up by 


the trees and absorbed by 
the litter and the more porous 
forest. soil, thus preventing 
floods and erosion and regulat- 
ing and prolonging the flow 
of water in the streams. 
Villages in forested valleys 
are prosperous, having good 
soil, and good, regular water- 
supply, no danger from floods, 
and a source of timber for 
house-building, wood for fuel 
and grazing for cattle. 


overfelling and goat and cattle 
browsing, there is no protection to 
the soil, Sudden disastrous floods 
oceur accompanied by erosion and 
landslips. Surface soil is washed 
away and carried down in muddy 
torrents. What was a prosperous 
valley is now a desert, The village 
has had to be abandoncd as there is 
now no regular supply of water, 
the good soil on the fields has been 
washed away and only infertile 
subsoil left, There isnow no timber 
and no grazing. 
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This Erosion Model has proved itself of enormous popular intcrest 
and large crowds are attracted to it daily. It is only necessary to 
stand and listen to the remarks of the onlookers to realise that not 
only is the artistic Model with its falling monsoon, rushing torrents, 
and incipient landslips a popular spectacle, but that it is of very great 
educative value and is a most excellent means of impressing on the 
public what the protective value of forests in the hills really is. In 
any Province where the preservation of hill forests for protective 
reasons is a prime necessity, I strongly recommend the instalation 
of a similar model either at an Exhibition or any other place or 
occasion where it is possible for the public to view it in large numbers. 
I can think of no better method of educating publie opinion. 

The demonstration ASCU-treated timber house has aroused 
great popular interest at the Exhibition and has undoubtedly stimu- 
lated interest in the construction of houses made entirely of tiniber, 
There have been numerous enquiries from landowners and others and 
it is practically certain that, as a result of this exhibit, many people 
will go in for all timber houses, The house is not supposed to be a 
model house. It is merely a demonstration of what can be done with 
timber and the design can be modified in any way necessary to suit 
individual tastes and local necessities. The principal features which 
have attracted attention are its cheapness, its carthquake-resisting 
capabilities, its mass production possibilities and the ease with which 
it can be assembled or dissembled. 

Inside the house the excellent furniture produced by the Forest 
Research Institute, both from superior and inferior timbers, has been 
much admired, The idea behind the furniture exhibits is to stimulate 
the Indian furniture firms to better efforts by showing them what 
really high-class furniture can be made from Indian timbers. This 
object has, I think, to a considerable extent been realised. The 
general public has been much attracted by this furniture and this 
will automatically result in a higher quality being demanded from. 
Indian furniture manufacturers. The Government Central Wood- 
working Institute, Bareilly, has undertaken to make duplicates of the 
Forest: Research Institute furniture displayed at the Exhibition and 
some orders have already been placed, 
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One room inside the wooden house is panelled with 3-ply sissoo 
made at the Forest Research Institute. This 3-ply sissoo panelling 
has been greatly admired and has stimulated public interest in the 
matter of getting a real Indian plywood industry started for making 
plywood, both decorative and plain, from Indian timbers. The 
consumption of plywood in India is enormous, but at present it is 
nearly all imported, mostly from Japan. For doing the ordinary 
plain panelling of our wooden house we found that we had to use 
Japanese plywood as no plywood, apart from some plywood for tea 
boxes, is manufactured in India on a commercial scale. There is a 
great opening here for Indian capital and enterprise and we are bringing 
this forcibly to the notice of the public at the Lucknow Exhibition 
by means of posters and notices. 

Propaganda by means of coloured posters, leaflets and photo- 
graphs forms an important part of our activities at the Exhibition. 
The Forest Research Institute has recently produced a considerable 
series of excellent posters which we are displaying and some of these 
have been specially printed in Urdu and Hindi by the U. P. Forest 
Department. We have had several thousand leaflets printed for 
free distribution giving all necessary details and photographs of (1) 
the demonstration timber house, (2) the heavy traflic highway bridge, 
(3) the footbridge, and we shall be glad to supply copies free to any 
readers of the Indian Forester who are interested. 

Considering the extent of our exhibits, and the fact that the 
Forestry, Court is generally acknowledged to he one of the most 
attractive and instructive Courts in the Lucknow Exhibition, the 
cost incurred has not been large. Final figures are not yet. available, 
put, so far as we can estimate at the moment, the U. P. Forest 
Department will have spent about Rs. 10,000 and the Forest Research 
Institute about Rs. 8,000. This is direct expenditure and does not 
include expenditure on staff. Practically all the staff employed 
consists of Forest Officers and subordinates specially deputed to 
Exhibition duty, and, apart from a few temporary chaprassies and 
one clerk, no special staff has been employed. The extra cost with 
regard to staff is, therefore, very small. 
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FOREST WEALTH OF INDIA 
By K. K. Sarkar, 8.A., REcoRD CLERK, Hconomic Brancn, 
FRI 


Summary—lIndia is a vast country having an area of about 1,099,313 square 
miles, of which nearly 261,219 square miles are under forests, giving an outturn of 
1,201 ¢. ft. of timber and fuel and Rs. 42 of minor products per square mile in 
1932-33, Much has been of late done by research and active propaganda to find use 
and market for this huge quantity and to make it stand foreign competition. Thus 
the import trade is declining markedly year by year, But few individuals can 
possibly afford to invest in forests a form of capital which requires long and patient 
waiting, careful and well-chalked-out working plans and strict adherence to same, 
a dragon.like watnhfulness against forest fires, indiscreet or over-cutting of the 
Immature standing crops and the commission of forest offences, and, as they are so 
intimately bound to our best interests, viz., national prosperity and safety, they may, 
with advantage, remain under the management of the Central Government. 


The term ‘Forest wealth of India” signifies much more than 
is likely to be understood at first sight, and to have an average idea 
of what it is worth at its present semi-developed stage, it is necessary 
to step aside and see what it was worth, say, a hundred years ago. 

2. No one of India in those days probably even thought that 
the huge virgin forests ever rendered any service other than supplying 
his house posts or fuel. They were, he surely thought, a positive 
nuisance, harbouring the thug, the bandit, the bad character and the 
offensive wild animals whose activities are always at war with the 
interesta of an honest man, and he unhesitatingly recorded in his 
Book of Good Counsels that a jungle is never to be trusted like other 
untrustworthy factors, viz. (1}a watery expanse, (2) a dark night, 
(3) an ox, (4) and an unknown people. 

3, He did not realise how woodland influenced the climate, 
the rainfall, soil, crops, epidemics, land erosions, famines, ete. He 
did not know what these forests were comprised of, or if it were 
possible to get out of them more than the generous estimate he made 
when standing on the top of the lofty Kutb Minar and viewing the 
countryside, “This Heart’s Eye (Delhi), Huzur,” he declared, “is 
decked with long lashes of standing trees sufficient to be used as fuel 
for eight Akhouninis of army.” 

4. But India isa vast country having an area of about 1,099,313 
square miles, of which nearly 261,219 square miles are under forests, 
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giving an outturn of 1,201 c.ft. of timber and fuel and Rs. 42 of minor 
products per square mile in 1932-33. The present administration 
did not valuate them so quickly and in terms of fire-wood, but 
considered that to unravel this forest wealth, to manage it efficiently 
and to use it to best advantage required the services of men who are 
naturally bold, intelligent, resourceful, lovers of the wild and admirers 


of both fine and gross aspects of nature. These men constitute the 
Forest Department of India. 

5. They told us some decades back that India possessed about 
2,000 species of trees by way of major products and bamboos, fire- 
wood, grass, lac, elephant tusks, rhino horns, bees-wax, silk, cane, 
gums, resins, oleo-resins, myrabolams, sandalwood, and herbs of 
medicinal property by way of minor products, out of which, any 
revenue could be derived, which was somewhere at Rs. 50,30,061 in 
the year 1873-74. : 

6, To put a stop there would be woefully to belittle their 
potentiality, and this being evident it was found necessary that over 
and above the existing staff engaged in the care and management of 
the forests there must be another set of scientific people who should 
be equipped with workshops, factories, and laboratories and who 
should devote their whole time and attention in searching out ways 
and means to utilise the forest products to the best and to the most 
and to educate the public in this direction. Thus came the Forest 
Research Institute into existence, and about this time (1909) we find 
the revenue to have gone up by more than five times of what it was 
in 1873-74 to Rs. 2,60,25,794, and after meeting the cost the Forest 
Department showed a handsome gurplus of 1,11,05,140 rupees, 

7. But even at this time we do not hear of any considerable 
export trade in Indian timbers or in many minor products except 
only a few like teak, sandalwood, myrabolams, gum acacia, lac, resins, 
and a few medicinal herbs. On the other hand huge quantities of 
railway sleepers of deal and jarrah wood used to be imported into 
India from abroad until very recently when it was definitely proved 
by the Forest Research Institute that indigenous timbers are parti- 
cularly: suited for service under the climatic conditions they grow in, 
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while preservatives and the newer methods of artificial and air 
seasoning have endowed them with a longer life and a better service 
capacity. Asa result of this imports are declining every yeur to the 
advantage of the indigenous lumber industry. 

8. Under the searchlight of this Institute better and surer 
means of regeneration and protection of forests are being found, their 
diseases and enemies are being located, identified and dealt with ; 
while laboratory tests are suggesting new and probable uses of both 
major and minor products. The labours of the Drngs Enquiry 
Committee collaborated by this Institute has immensely helped the 
small and obscure herbs to come into the limelight, so much so that 
Kashmere is now deriving a nett revenue of lacs every year out of a 
few drugs which are now being cultivated there, 

9. In 1932-83 the share of minor products in revenue was 
110-66 lacs—bamboo contributing 16°29 lacs, grazing and fodder 
63°62 lacs and miscellaneous products 30°75 lacs, Extensive and 
justly merited propaganda done through the agency of the publica- 
tions of this Institute, the Empire Marketing Board, the Forest 
Products Laboratory, the Timber Advisory Officer to the High 
Commissioner, the Trade Commissioner at Hamburg, the Timber 
Trades Dovelopment Association and others has brought the lesser 
known products to the forefront, and has immensely helped to find 
market and good prices for them. Thus we find that Indian timbers 
are gradually finding market in the United Kingdom and the Conti- 
nental countries, Although Australian sandalwood has of late been 
a serious competitor to the genuine sandalwood and sandalwood oil 
of India, still China, Japan, U.S. A., United Kingdom prefer those 
of Indian origin at such a price as Rs. 1,500 per ton of sandalwood, 
or Rs. 2 an ounce of distilled sandalwood oil. 

10, As to India’s internal consumption, the uninitiated public 
might be curious to know how the huge quantities of these products 
are used. The Railway Workshops absorb considerable quantities 
of teak, laurel, silver grey, padauk, sissoo, gurjan, sal, etc., for building 
carriage and coaches, cross-ties, ete., the Gun and Rifle Factories 
use walnut for making gunstocks; the Gun Carriage Factories use 
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sissoo and babul for making gun-catriage wheels; boat and ship- 
building industries use principally teak, sal and sundri; the match 
industry uses semul ; pencil and penholder industries use cedar, toon, 
etc., the pulp and paper industry uses bambvos, cotton-seed, grasses, 
and bagasse in addition to the customary raw materials; boxwood is 
used for making drawing instruments; toon, neem and khair go to 
make musical instruments; ash, mulberry, chooi, chuglam, ete., 
go to make sporting requisites and fishing rods, Teak, chir, kail, 
toon and sain go for ordinary furniture. Commoner timbers are used 
for making packing cases, tea chests, pit-props, etc,; haldu and 
gmelina give good tool handles and yon makes good oilwell sucker 
rods, while huge quantities of myrabolams are used for making 
medicines and tans; essential oils are derived from the seeds, stems, 
barks and leaves of various wild herbs and trees and grasses ; Bassia 
intifolia. yields alcohol on distillation of its flowers; cutch and katha 
are prepared by boiling chips of mature heartwood of the khair tree, 
while the tendu leaf pipe (6id1) is a weleome companion of the modest 
Indian. Besides these there are hundreds of other uses to which 
these forest products are put. 

11. But in spite of this tempting outtum, few individuals can 
afford to invest in a form of capital which requires long and patient 
waiting, careful and well-chaiked-out working plans and _ strict 
adherence to same, and a dragon watchfulness against the commission 
of forest. offences, forest fires and indiscreet or over-cutting of the 
immature standing crops. As such the forests should always remain 
under the Central State management, to yield a sustained and sub- 
stantial revenue and to be a blessing to the nation, 

12. The master-minds that realised these facts and directed 
their whole heart and soul towards this end, are the great pillars of 
the Forest Departsnent. Brandis, Pearson, Baden-Powell, Schlich, 
Ribbentrop, Hill, Wroughton, Eardley-Wilmot, Lace, Bryant, Mercer, 
Hart, Clutterbuck, Rodger and Troup are names saintly not to 
Foresters only but to mankind and the F. R. I. Convocation Hall 
pillars in bearing them on head in characters of gold will eoutinue to 
offer homage to the Indian Forest Service, 
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13. We must admit here that we should be guilty of ungrate- 
fulness to them who have pointed out to us what a wealth these masses 
of living waste contain and how inseparably they are bound to our 
best: interesta and well-being, should we fail to thank them for all 
this and for the sacrifice they made when leaving happy home and 
hearth behind, they went out on risky excursions for exploration 
of newer areas and collection of newer and rarer specimens. Nay, 
let us say, “‘ May the Almighty ever bless them in Activity and at 
Rest,” 


[As far as we know, no clerk has ever written anything for the 
Indian Forester. This essay is rather a good effort on the part of a 
clerk and we are very glad to publish it. We have not tried to edit it 
otherwise half the value of the effort would be lost. We hope that 
others would also follow the example of the author.—Hon. Hd.] 
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REVIEWS 
ANDAMANS FOREST ADMINISTRATION REPORT, 1935-36 


Working Plan.—The most important feature of the year’s work 
has been the completion of the Working Plan for all the forests of the 
Andamans. This plan was finally sanctioned by the Government 
of India in their letter No. F.56-3-/35-F., dated the 8th January 1936, 
and was brought into foree with effect from the Ist April 1936. The 
plan includes, in addition to a complete exploitation scheme for the 
next ten years, detailed silvicultural prescriptions for the natural 
regeneration of a minimum of one square mile per annum, This has 
been rendered possible by the silvicultural research which has been 
carried out during the past five years, as a result of which it is now 
possible to regenerate all the important species of the Andamans at 
a reasonable cost. The credit for this advance in silvicultural 
knowledge is very largely due to Mr. Chengappa, Extra Assistant 
Conservator of Forests, whose services I have great pleasure in 
commending to the Government of India. 


Experiments on reduction in the cost of natural regeneration 
are still in progress. 


Exploitation The volume extracted remained approximately 
the same as last year, viz, 38,142 tons against 38,292 tons. There 
has been a reduction in the cost of extraction in logs from 17°8 to 16°8 
rupees per ton, The rate for milling squares and scantlings has also 
been reduced from Rs. 39°7 to 34°8 and Rs. 64°6 to 567 per ton 
respectively. These reductions are responsible for the better financial 
results displayed this year. In particular the sawing of scantlings 
show a profit of Its. 35,869 as compared to a loss of Rs. 47,722 lust 
year. There has been much correspondence regarding this loss in 
scantlings and it is exceedingly satisfactory that these losses have now 
been entirely eliminated. Although this business still does not show 
a direct profit in Calcutta, sales of scantlings on the whole are 
remunerative and it is hoped Calcutta prices will improve. Unless, 
however, better prices are forthcoming in this market it should he 
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our policy to develop markets in London, Madras and possibly 
Bombay, and increase our sales there at the expense of Calcutta, 

The following statement compares the sales of timber in the 
various markets with the figures of the previous year: 


Logs, |Squarcs,| Scant. | Total, | Logs. |Squares.| Scant- | Total. 


lings. lings. 
Rs, Re. Ra, Re, Re. Re. Re, Rs. 

Caleutta . | 1,00,920) 1,72,540] 3,138,133} 5,95,592) 1,78,871| 1,582,005] 2,71,439] 6,08,405 
Madras ..| 8,108 64| 1,60,268] 1,8,438] 80,725. | 2,14,355! 2,05,080 
Rangoon ..} 2,04,6: - -» | 2,04,65213,20,9171 «+ | 120,917 
London .. 22] 56,824] 1,03,315| 1,60,161 818| 29,120) 116,395) 1,46,333 
Bombay ..| 14,138) 43,003|  .. 58,133] 78,059, 22,162) .. 41,0027 
Other 

matkets..{ Lig. Arig}. yor .. 1,072 
Yocal ..} 1,580] 791 37,880 40,240] 3,989 95| 47,835] 51,910 


Total .. 338,308 2, 78,939 6,14, 604|12,28,99) 4,63,379| 2,10,5644| 6,50,024/13,23,047 


The net financial regults of trading in the various markets are 
summarised below and compared with those of the previous year. 


SrET T935-50 
Logs. | Squares, |Scantlings.| Logs. | Squares. | Scantlings, 
Rs. Rs, Re. Rs. Re. Re, 

Calcutta .-| 26,448] 61,010 | 80,186] 38,920] 49,337 | —38,888 
Madras s}3,2B1 87) 6200] 19,519 ar 27,125 
Rangoon wl 44,222 43 29,124 . 
London es 1k 23,097 27,228 270 12,827 29,565 
Bombay ee 4,551 24,362 on 28,713 14,295 oe 
Other markets .. . 702 s ey 437 
Local oe 893 633 14,526, 1,846 12 18,067 

Total ..| 78,080} 1,09,831 | —47,722 | 1,16,501 | 76,968 35,860 
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The financial results per species of timber ace further given in the 
following table from which it will be seen that the profits on working 


gurjan still leave a margin for considerable improvement. 
——— $e 


‘Total Profit 
turnover Species, Logs, | Squares.|Seantlings.| Total, per ton 
in torms of logs, 
of logs. 
Tons, Rs, Rs, Rs, Re, Re 
12,168 | Gurjan 250 52 18,794 16,565 | 136 
6,812 | Padaulk 202 | 62,760 36,453 98,484 |1l4g5 
2,522 | Whit: Chuglam 263) 12,823; 9841 | 22,927] oer 
8,761 | Whito Dhup 53,634{ 6) —9460) 44,168] O04 
4,922 | Papita 37,459 37,450 | 7H) 
3,255 | Others 9,982. 731 BOE 5,640 | PT 
“38,240, Total 1,01,869 | 76,829| 46,464 | 2,205,152 | &R8 


Financial Results.-The revenue realised during the year amounted 
14,94,845 and the expenditure Rs. 9,87,009, leaving a cash 
surplus of Rs. 5,07,836 in the Treasury. The balance sheet for the 


to Rs. 


year 8 


ows a profit of Rs. 56,977 against a loss of Rs. 39,464 last 


year. This profit results after making the following adjustments : 


Interest on capital 


Depreciation of assets 


Leave and pension contributions 
Audit fees 


Rs. 


1,12,221 
1,31,976 
25,861 
6,000 


2,76,058 


In a joint stock company the amount available for a dividend 
would he the profit of Rs. 56,977 plus the interest of Rs. 1,12,221 
or a total of Rs. 1,69,198 which represents 8:06 per cent. on the 
average capital invested in the concern as compared with 3°31 per 
In this connection I would refer to the 
remarkg in pata. 15 of my inspection note of February 1936 regarding 


cent., last year’s figure. 
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interest on unproductive capital. In an ordinary commercial under- 
taking steps would have to be taken to write off such lost capital. 
Many firms have had to do this during the depression hefore they 
could pay any dividends on their share capital. 

General Administration.—Mr. Flewett held the post of Chicf 
Forest Officer until the 28th October 1935 when he proceeded on leave 
on medical advice and was succeeded by Mr. Foster who remains 
in charge. Mr. Flewett has rendered very great services to Govern- 
ment in the administration of the forests of the Andamans. He 
has effected great. economies in the cost of exploitation and has 
improved the technical efficiency of the saw milling industry. He 
only vacated the appointment of Chief Forest Officer on grounds of 
ill health and he deserves the greatest credit for his work during the 
four years he has been in the Andamans. 

The Inspector-General of Forests toured in the Andamans in 
February 1936 and went into full details regarding the finances and 
the administration of this concern. Orders are still awaited on certain 


of the recommendations of his inspection note. 
C. G. T. 


REPORT OF FOREST ADMINISTRATION IN ASSAM — 
FOR THE YEAR 1935-36 


The most gratifying feature of the working of the year 1935-36 
was the increased surplus amounting to Rs. 3,55,725 as against 
Rs. 2,57,506 in the preceding year, The average surplus of the five 
years from 1930-31 to 1934-35 was Rs. 2,37,175. To judge from the 
figures available for the current year there is every expectation that 
this welcome improvement will continue. The main reason for the 
increase is a betterment in general trade conditions and the efforts 
made to secure fresh outlets for forest produce. The creation of the 
post of Forest Utilisation Officer early in the year has amply justified 
itself. Expenditure was almost half a lakh less than the preceding 
yeat and about 3$ lakhs less than in the quinquennium 1930-31 to 
1934-35. It is recognised, however, that continued financial 
improvement can only he secuted by a reasonable expenditure on the 
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proper maintenance of the Forest Reserves, including the entertain- 
ment of an adequate subordinate staff. Since the close of the year 
steps have been taken to fill up posts which have in recent years, 
for reasons of economy, been kept vacant. 

The efforts of the Public Health Department to combat disease 
in unhealthy areas in the Goalpara forests met with encouraging 
results. The general health of the forest staff throughout the province 
was fair. 

New draft rules for regulating sport in reserved forests have 
recently been drawn up in order to bring shikar under control by 
limiting the hag, prescribing periods of rest for shooting blocks, and 
prohibiting doubtful methods of shikar. It is proposed to constitute 
two reserves for the preservation of wild buffalo. 

From the kheddah, in the Sibsagar district, there was a net profit 
of Rs. 33,903. From captures in other districts the royalty amounted 
to Rs, 18,250. The increase in the number of the bigger elephants 
roaming throughout the province constitutes a serious problem owing 
to the destruction of crops. There was no market for such large 
elephants and relief could only be given to the cultivator by shooting 
them, The policy of granting free licences for this purpose had met 
with some success, 

The Conservator of Forests points out that as the result of the 
practice of shifting cultivation there have been constant floods in 
the plains and warns that unless steps are taken to prevent them part 
of Assam will become a mere waste land. 

The visit of Mr. C. G. Trevor, c.1.n., Inspector-General of Forests, 
afforded an opportunity for an interchange of views on several current 
problems, particularly on the question of sal natural regeneration. 
It is encouraging to find that in his opinion this problem had been 
solved in the case of the sal forests in Kamrup district, thanks to the 
system of rains-weeding. The Eupatorium hitherto dreaded as a 
foe seems likely to prove a friend, as an excellent nurse for young sal, 
Though conditions vary in sal forests in different districts it is all 
to the good that sal natural regencration has now been proved to be 
no longer a possibility but a reality. 
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It is sad to record that Mr. Milroy, the author of the report, 
has since died, It was mainly due to his enthusiasm and energy 
that the problem of natura] regeneration of sal in Kamrup is well on 
the way to being solved. His denth has been a great loss to Indian 


Forestry, ions 


THE LAND NOW AND TO-MORROW 
By R. G. Stapiepon. (Farner anp Fazer, 15s.) 

This is a most stimulating and constructive book which should 
appeal to all foresters who are interested in the broader conceptions 
of land use, of which forestry forms such an important part, The 
author contends that it isthe duty of the State to make the care of 
the land the core of their agricultural policy. To this end he advocates 
flexibility rather than a static outlook, so as to be ready to orientate 
the policy to meet changes, both economic and social, instead of 
waiting until they are thrust upon us. This is obviously simpler 
to do in ordinary agricultural practice than in forestry, but in 
these and other observations the author includes forestry in his 
interpretation of agriculture in its widest sense, namely the best 
utilisation of the land to meet its occupants’ needs. In actual fact, 
Mr, Stapledon’s outlook is more that of the average forester than of 
the farmer in so far as he prefers to look 50 or even 100 years ahead 
rather than one, and in doing so he tries to interpret what changes 
will be forced upon British land management by the growing demands 
of a vast army of town dwellers with a mind to use the country during 
their greatly increased periods of leisure. In this respect perhaps 
we have no parallel in India under the present cconomie conditions, 
though it is noticeable how many D. F. Os. devote time and energy 
to improving the fouring facilities which will encourage the Indian 
public to visit their forests. In another respect there is a much 
closer parallel, and that is in the rapidly-growing demand for dairy 
produce, now that the scientific aspects of nutrition are becoming 
hetter appreciated in both conntries. 

To meet this demand for a more plentiful milk supply the natural 
vegetation is a natural resource which should be husbanded and 
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improved to the utmost, instead of being squandered through 
improvident use. Curiously enough, the worst misuse of pastures in 
Britain is under-stocking, while in India it is almost universal over- 
stocking. In both cases, however, there are almost unlimited possi- 
bilities for improving the quality and feeding value of pastures, and 
as the custodians of vast areas of grazing lands and of forests yielding 
cut-grass fodder, the Forest Service in India is vitally concerned with 
such developments. 

The process of pasture improvement, which has been 
demonstrated by Mr. Stapledon of the Welsh Plant Breeding Station 
and by other pioneer farmers in Wales and Scotland, consists chiefly 
in “roughing up” the moor or grassland with a heavy plough or 
searifier, followed by the sowing of clover or manuring with phos- 
phates, Manuring is not usually essential, because the clover by 
itself has much the same effect os a manure, in that it encourages the 
better local grasses to come in wherever it becomes estublished. 
The well-known faculty of clover and other legumes for manufacturing 
their own nitrogen and storing it in the soil is apparently responsible 
for this development. Following this improvement, or in order to 
hasten it, the sowing of improved strains of pasture grasses is being 
increasingly done, now that the plant-breeding agencies are producing 
snch seed in larger quantities and at reasonable prices. 

The cash returns from snch reclamation work are considerable 
and the indirect rewards in better-fed livestock and in the improved 
carrying capacity of the land should serve ‘to give a fresh outlook 
for the hill farmers of Britain, whose land has been steadily retro- 
grading with the invasion of bracken fern, rushes and the poorest 
grasses. Similar projects have been outlined for certain of the 
Punjab districta for which counter-erosion and land improvement 
schemes have recently been prepared, but a technique in grassland 
improvement has yet to be worked out for each major climatic and 
botanie unit of area. We want to know just how far the role of 
clover as a pasture improver as proved in Australia and Britain can 
be made use of under Indian conditions, and, failing this, what local 
leguminous plants can be made to serve this purpose, 
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Mr. Stapledon quotes many striking figures showing the changes 
~-mostly for the worse—which have taken place in Britain, Between 
1866 and 1932 arable acreage has decreased by 36 per cent. from 144 
to less Lhan 9$ million acres, wile permanent grassland has increased. 
39 per cent, from 11 to nearly 16 million, much of which is now 
overtun with bracken, docken and the poorest possible kinds of 
grasses. In India on the other hand the area of grazing land has 
almost certainly been reduced by extensions of cultivation so there 
is all the greater need for the husbanding cf what is left by closer 
attention to grazing rotation, stall-feeding and active improvements 
on the lines which Mr. Stapledon and other grassland pioneers are 
now demonstrating in Britain. Equally in both countries it is 
management or mismanagement that has made the grasslands what 
they are, and an active policy of improvement holds immense pos- 
sibilities which the Forest Department, as the warden of much of 
India’s wild grazing lands, must not remain blind to. 

The author’s criticism of the British Forestry Commission is 
interesting: “I have endeavoured to show that in so far as affores- 
tation and land improvement are concerned they must both be 
tegarded as parts of the same problem, while wsthetica are always 
inseparable from all matters appertaining to the land. It is unfor- 
tunate, therefore, that when in 1919 the Forestry Commission was 
set up it was only the timber gua timber aspect of afforestation that 
was considered, It would probably now be difficult, though perhaps 
not impracticable, to widen the base of the Forestry Commission 
and ta extend its terms of reference to that of land improvement, 
land reclamation and rural beautification in all their bearings 
(including, of course, afforestation) and to support such a widened 
term of reference by increased powers relative to the acquisition of 
land and by increased financial resources. The very success of the 
endeavours of the Forestry Commission in a too narrow field only 
tends to emphasize the urgent need of the closest possible co-ordina- 
tion between all the interests concerned in everything to do with land 
reclamation and land utilization.” 
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The author criticises the absence in Britain of any final authority 
to govern the proper use of land, Land utilization and the land 
itself are not the supreme care of any one State department. ‘It is 
inconceivable that any country that had even the most rudimentary 
thought for posterity would permit itself to go floundering along with 
no State department keeping a firm hand and eagle eye on its most 
precious asset, and one that is most easily squandered or abused.” 
The same criticism can be applied with equal force in India, where 
the State departments of Revenue, Irrigation, Public Works, Forestry, 
Agriculture and Veterinary are so often working cach in their own 
groove without any attempt at co-operation for the wider good of the 
countryside as a whole. 

The author’s views on research are peculiarly apt and might 
well be adopted as a text by many research workers in Indian forestry 
and ugriculture, “In so far as agricultural research is concerned, 
Tam convinced that a serious mistake has been made in the endeavour 
to organize such research in terms of subjects---chemistry, physiology, 
genetics, economies—rather than in terms of the basal problems of 
agriculture itself. The problem is everything and is real, the subject, 
as I have said, is nothing but the product of a man-made classifica- 
tion. A particular problem may be claimed as the prerogative of 
either the chemist, the botanist, or even the veterinarian, and in the 
scramble for such a problem there is much scope for an unedifying 
display of professional snobbishness, In cold fact there are very 
few problems in agriculture the solution of which lies in the power 
of any one narrow specialist . . . . The tendency to-day is still 
to staff and administer even applied research on the basis of the 
sciences and subjects rather than on the basis of problems. A 
tendency which demonstrably exaggerates narrow specialization 
and encourages a search for lesser problems at which to work— 
problems of a type which the specialist in his arrogance may hope to 
solve by recourse only to the resources of his own science—~rather 
than endeavours to unravel the problems which, from the practical 
and applied point of view, ery most loudly for solution.” 


R. M. G, 
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THE INTERNATIONAL CIRCULATION OF FORESTRY 
INFORMATION 

We have recently received the second volume of the Zeitschrift 
fir Weltforstwirtschaft (Review of World’s Forestry) which is issued 
by Professor Heske of the Forest College at, Tharandt, Saxony. It 
covers 1934-35 and runs to over 750 pages of which a considerable 
proportion is devoted to a review of forest literature of all countries. 

There are ten original papers covering different aspects of forestry 
in Europe, generally in Russia, Germany, Austria, the United States 
of America and Canada, and English summaries are given of most. 
It cannot perhaps be said that any of these are of direct importance to 
Indian forestry though some are of interest to us such as forest fire 
insurance, methods of fauna preservation, etc. 

In the notices, reviews and abstracts, there is not that pre- 
ponderance of German material which critics have come to expect, 
in fact in the “ Contents” Germany gets only four lines out of two 
full pages. At the same time, almost the whole letter press is in 
German. Most of the reviewing, etc., has been done by the staff of 
the Institute for foreign and colonial forestry founded by Dr, Heske 
and it covers many publications including newspapers, which are 
not accessible to most but which sometimes include useful information, 

The chief thought roused by the sight of this volume is that the 
need for rationalising the publication, referencing and abstracting of 
forest literature, is becoming greater rather than less by the appearance 
of one organisation after another claiming to do the job. This 
Institute (Dehra Dun) at the moment is by request supplying 
abstracts of Indian forest literature to four such organisations among 
which the Saxon one is not included. We are all agrecd that no one 
can now follow all the literature put out and that referencing and 
abstracting is essential for the circulation and advancement of 
knowledge. We are most of us finding, however, that what we are 
getting—and admittedly what we are contributing—is still far from 
what we want. And what we want, we can’t really have unless we 
do it for ourselves, for it is a review or abstract from our own national 
point of view. Bibliographies with title only are not really of very 
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much help. The present reviewer feels that the task before the 
several organisations now overlapping in this field is to avoid present 
useless duplication and to devote the energy thus saved to producing 
promptly three or four line summaries just sufficient to enable the 
reader to grasp what the subject is—and how often are titles utterly 
misleading—and to decide for himself whether he wants to know 
more about it, Trilingual publication seems essential and possibly 
the English edition of these summaries would have to be in two parts 
deait with by America and Britain respectively. I suggest that about 
five centres British, American, French {including Spain, Italy and 
Belgium), German (including Holland, Switzerland, and S. B. Europe) 
and Scandinavian should abstract the literature appropriately allotted 
to each; this would be done in the one local language only. 
Arrangements for Russian and Far Eastern literature would require 
to be fitted in by making additional centres or distribution among 
these five. Hach centre should record its opinton as to which 
abstracts of original papcra dealt with are of sufficient interest 1u be 
published in all three languages and send advance copies of the whole 
to the other centres. Efficient translators would have to be main- 
tained by each collaborating organisation to translate the advance 
copies of abstracts of literature supplied by the other centres. 

The practice of including a summary or abstract with original 
articles is fortunately spreading, though author’s summaries would 
often require condensing and editing for issue as abstracts. Abatract- 
ing important papers not summarised by their authors is a time- 
consuming task especially if it has to be done in a foreign tongue 
and often holds up publication in a way the three-line abstract never 
need do. Finally the organisations should be prepared to give trans- 
lations of any of the summarised publications, on application. Short 
papers up to a predetormined Jongth should be translated free of 
charge to subscribers and longer papers for a reasonable fee. 

The trouble for a research officer trying to keep up with foreign 
literature is that he is often absent for weeks or months on tour or on 
leave, and experience shows that once arrears accumulate it becomes 
almost impossible to catch up. 
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In the West, secretarial staff competent to deal with the work 
of perusal and correct filing is perhaps available. It is not so for the 
many other foresters scattered over the world. The method of giving 
the reference numbers on an internationally accepted classification 
is an excellent one, provided existing records are not already too 
voluminous to change over from a system already in use. Theoreti- 
cally a concordance puts that right, but is neither so easy nor so 
satisfactory as it appears till one tries to make and use one—still, this 
is not an insuperable difficulty. 


Mr. Eden and others have demonstrated the uselessness” of 
placing any hope or reliance on international co-operation on political 
issues, but is it beyond scientific foresters to show that it can be done 
by them? National forest bibliographies are now being issued for 
the first time but by title only : it should not be an impossible step to 
develop these to include the extra information suggested above, 


HH. G. C. 


FIFTEEN SOUTH AFRICAN HIGH FOREST TIMBER TREES 


By L. Cua.k, M.M. Cuatraway, J. Burtt Davy, F. 8. Lavanton 
anp M. H. Scorr 

This is the third part of the well-known series, “ Forest Trees 
and Timbers of the British Empire,” started under the editorship of 
Drs. Chalk and Burtt Davy of the Imperial Forestry Institute, 
Oxford. The high standard of the previous parts has been fully 
maintained in this part. Some information on sawing and seasoning 
and working qualities has also been added. Moreover, some changes 
in the anatomical description of the wood have been made. In the 
two previous numbers, cell dimensions were given in the anatomical 
description of the wood, but in this number, cells are merely described 
under the anatomical deseription and one has tn look up the appendix 
for the exact figures for the cell dimensions. This change has got 
certain advantages over the old method but, at the same time, the 
time spent in locking up the appendix cannot be ignored. This is, 
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however, only a mimor point. On the whole, the book contains some 
very useful information and will be of help to those who are interested 
in South African forest trees and timbers. 

K. A.C. 


BIRDS OF AN INDIAN GARDEN 


By T. Baryeripee Fiurercuer anp C. M. Ineuts, Seconn Eprtion 
(Tuacker Spink & Co., Lrp., Carcurra. Prick Rs. 12.) 

Indian ornithology can be conveniently divided into four well- 
defined periods. The first period comprises the pioneer work of 
Hodgson, Jerdon and Blyth. The second period was marked by the 
labours of Hume (1872 to 1888). The third period started with the 
publication of the “ Fauna of British India, Birds,” by Blandford 
and Oates (1889). The fourth period began with the publication of 
Stuart-Baker’s second edition of the “ Fauna,” the first volume of 
which appeared in 1922. This last period is characterised by an 
increasing popular interest in the wonderful avifauna of this country 
and the publication of many popular hooks, not too scientific or too 
technical, on the Indian birds. One of the remarkable publications 
during this period was “ Birds of an Indian Garden,” by Bainbridge 
Wletcher and Inglis, published in ten parts by Messrs. Thacker, Spink 
& Co,, in 1924. This publication really consisted of articles originally 
published in the Agricultural Journal of India from 1919—1924 under 
the title of “Some Common Indian Birds.” The original articles 
were very popular and were read with great interest but they were 
accessible only to the readers of the Agricultural Journal, and it was 
very enterprising of the publishers to republish them in book form. 
This publication with its beautiful illustrations did a lot to awaken 
interest in the study of Indian birds, The book under review is a 
second edition of this book. 

In the second edition the text has been revised and in places 
brought up to date. While the first edition contained only 30 
coloured plates, the edition under review contains 33. The new 
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plates consist of the pretty red-whiskered Bulbul, the charming Fly- 
catcher and the cheerful Honey-suckers. Instead of one chapter 
on “The Bengal Red-vented Bulbuls ** we have two chapiers in the 
second edition: one on “Some Bulbuls,” and the other on ‘The 
Red-whiskered Bulbul.” In these two chapters one gets all the 
information one needs about the genus Molpastes. Similarly the 
extra chapters on Fly-catchers and Honey-suckers are very interesting 
and up to date, 

One notable feature in the second edition is the more consistent 
adoption of the trinomial system of nomenclature. The adoption 
of binomial names as headings and then giving the trinomial names 
when describing the races will avoid any confusion and will he 
appreciated by the beginners. 

There are several birds that one would have liked to see included 
in the book, but, as Mr. Fletcher remarks, “‘ There is an old English 
saw anent the difficulty of getting a quart into a pint pot and the 
same principle necessarily applies to a book of this nature.” One 
can only wish that more information could have been given about 
that common bird, the Jungle-babbler, 

The illustrations are on the whole good and always faithful, and 
will certainly help in the identification of birds deseribed, but they 
are not always very artistic. Every one knows that there are not 
many bird-artists available and the reader has much to thank 
Mr. Inglis for in these nice illustrations. 

The price of the book (Rs, 12) is rather high, but considering 
the limited demand in this country it could not have been possibly 
priced lower. No school library in this country should be without 
this excellent book which will go a long way to stimulate the love of 
nature-study among the younger generation. Visitors to this country 
will find the book very helpful in knowing something about its 
wonderful avifauna. Perhaps the publishers may find it possible 
later on to bring out a cheaper edition of the book at a price suited to 
the moderate purse of an average school and college student in this 


country. 
8. AY. 
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EXTRACTS 


INDIAN TIMBERS 
* ONAPTER ly, 


In terms af thousands of loads (normally one toad is 50 cubic feet) the imports 
into the United Kingdom of unmanufactured timber from all sources of supply during 


1938 compare as follows with those of 1934 and the average imports of the five-year 
period 1926-30: 


in THousanns op Loans 


Imports of 
Average of 5 years. 1934. com- 
pared with 
1926-30 1934 1935 the average 
of 
1926-30 
Hardwoods (hewn and sawn) vi 731 739 775 +44 
Softwoods (hewn and sawn} «8,477 6,702 5,921 +444 
Other descriptions . 3,567 3,910 3,750 $183 
Total vs 9,775 11,381 10,446 +671 


In addition to timber, 12} million cubic feet of plywocd were imported during 
1935 as against {0 million cubic feet imported during 1934. 

The above figures illustrate the large quantities of timber required for use in the 
United Kingdom in spite of the competition of substitutes, 

The volume of hardwoods imported during 1935 has only been once exceeded, 
viz, in 1929, when 777,000 loads were imported. 

Imports of Indian timbers totalled 39,000 cubic tons in 1935 as against 30,500 
cubic tons in 1934, and an average of 37,000 cubic tons for the five-year period 1926-30. 
The increase was entirely in teak. The quantity of Indian hard-woods, other than 
teak, imported during 1935 was 2,500 tons as against 2,600 tons in 1934, and an 
average of 2,700 tons for the five years 1926-30. The timbers imported were chiefly 
gurjun, pyinkado, rosewood, Indian silver greywood and Indian laurel. 

Whilst the more expensive hardwoods have made some progress towards recovery, 
cost continues to be the main factor, and freight and extraction charges handicap 
Indian timbers, Teak is an outstanding timber, with an established reputation for 
certain purposes. Other Indian timbers have to face heavy competition from all 
sources of supply. Decorative woods are, in addition, subject to the dictates of 
fashion, and the demand for other than figured woods is lessened by the ever-increasing 
use of plywood and veneers, notably in the cabinet-making and kindred industries. 


*Chapter written by Sir H. W. A, Watson, Timber Adviser to the High 
Commissioner for India, 
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Deliveries of Indian timbers through the agency of this office were 1,053 tons in 
1935.36 as against 1,005 tons in 1934-35. 

_ Sales were effected for 1,006 tons in 1935-36 as against 1,341 tons in 1934-38. 
The reduced sales are due in part to limitation of output from the Andamans and in 
part to the prices offered being unremunerative. The Board of Trade returns indicate 
that hardwood prices have dropped by some 33 per cent. since 1929. 


Enourrigs 
Commercial enquiries of the year analyse as follows: 
Enquiries resulting in sales Wa sae 
Enquiries for specified quantities of timber not 
resulting in sales s oe 20 
Tentative enquiries regarding supplies and production § 
Total “ a 49 


‘There were also the usual enquiries from consumers regarding sources from which 
timbers could be obtained, etc., and in several cases requests for the identification of 
timbers. 


There is Little prospect of introducing any new timber to the United Kindgom 
market unless it has been proved to have outstanding qualities and, in the case of an 
industrial timber, the price must be competitive. 


Yon (Asnogeissus acuminata) has outstanding merits for hammer and pick handles. 
The special qualities of this timber have led to enquiries as to its possible use for skis. 
This possibility is being examined. 


Panels and a secretaire in yinma (Chickrassia tabularis) were recelved from 
Burma and five logs of this timber were imported. Yinma belongs to the mahogany 
family. The timber has good working qualities and an exceptionally pleasing 
appearance. 


PROPAGANDA 


‘The principal Burma shippers of teak again staged a very effective display of 
teak at the British Industries Fair at Olympia. Teak was also conspicuous as 
garden furniture in other parts of the Fair, but apart from teak and a little laurel 
fumiture, no Indian timbers were in evidence. The furniture exhibits were, with few 
exceptions, of the usual oak and walnut type. 


In addition to showing teak at Olympia, the Burma teak shippers have issued a 
very attractive brochure, with photographs illustrating the history and uses of teak. 


The Timber Development Association continues its good work in the interests of 
timber. Amongst their activities they are responsible for a monthly periodical, 
Wood, which draws attention to the manifold uses of wood, past, present, and 
prospective. This periodical is beautifully illustrated and contains instructive 
articles written in a popular manner. Its first issue, in January 1936, showed a 
coloured plate of Indian laurel, 
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The Timber Development Association also arranged a timber exhibit at Charing 
Cross Underground Station, illustrating, by photographs and veneers, the uses of wood 
and the problems connected with their use. 

The Second International Conference on Timber Utilisation and Research, 
organised by the Comite’ International du Bois in conjunction with the Timber 
Development Association, was held in London at ths close of the year, The session 
which dealt with all aspects of timber utilisation, should do much to stimulate interest 
in wood and its by-products. 

The Architectural Review issued a special timber number, and the Times Trade and 
Engineering issue for November contained a special ‘ Timber Trades Section." 

The most notabie examples of the use of wood during the year were in the P,& O, 
liner “Strathmore and the Cunard liner ‘'Queen Mary."’ Teak was naturally the 
timber used in the decks and fittings. About 1,000 tons of teak were used in the 
“Queen Mary.” In both vessels the saloons and the principal state rooms were 
panelled in wood. The decorative woods used included Indian laurel and Indian 
silver-grey wood. The former timber was used as a border in an oak floor in the 
“Queen Mary,” in addition to Its use for panelling. 


ROOT SUCKERS FROM SEMAL (BOMBAX MALABARICUM) 
By D. Stewart, J.F.S., Deputy ConsRRvATOR OF FoRESTS 
(United Provinces Forest Leaftets, No. 4, December 1938.) 

In a two hundred acre clearfelling area for plantation in North Gadgadia com- 
partment 2, Tarai and Bhabar Estates forest division, several hundred large semal 
trees over 28 inches diameter were felled. In the plantation area lines fifteen feet 
apart and 4 inches deep were dug in April and May for sowings of khair, semai and 
sissoo. Where thelinescrosssema/roots and the rootshave been exposed and wounded 
by phovrads in the digging of the lines, vigorous semal root suckers have resulted 
almost always, and these are now 4 feet to 6 feet high at the end of the firstrains. The 
size of the original somal tree does not stem to make much difference as root suckers 
have resulted from very big trees. The suckers come up as far as thirty yards from the 
felled tree. 

This suggests an easy method of obtaining regeneration of semtal from root suckers 
at small expense where s¢maf fellings are in progress. Unfortunately semtal is a species 
which is very badly browsed by cattle and wild animais and it is doubtful whether any 
large measure of success can be obtained outside fenced plantation areas. It is, 
however, worth trying on an experimental scale to see whether the semal root suckers 
will survive the browsing, A small area might be fenced for comparison. 


LAC RESEARCH 
Dr. Ramkanta Bhattacharye, one of the three research chemists who has keen 
doing research in lac in England on behalf of the Indian Lac Cess Committee since 
1933, has had his term of office extended by a further period of five years. The 
Indian Lac Cass Conimittee formed the London shella¢ Research Bureau three years 
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ago tocarry on research in lac. It is a recognised fact that for any natural raw material 
to hold its own in face of the keen competition of synthetic products of well-organised 
industries, every effort has to be made to improve and standardise the quality and 
Stabilise the price. The possibilities of new uses should be explored and old methods 
of application should be modified to adopt changed conditions. Bakelite, glyphal, 
resins as well as cellulose products threaten lac with the fate of natural indigo and silk. 
‘These materials have behind them vast capital, scientific methods of production, 
organised research and clever salesmanship and prepagenda. In the case of shellac, 
production is mostly primitive and control of price is purely speculative. Certain 
steps have been taken to organise research and it is gratifying to be assured that the 
experimental scheme sponsored by the Lac Cess Committee to establish a research 
centre in London to serve the lac-consuming industries has proved successful. In 
faot the wide field already covered by the result of research and the quality of published 
information by the Bureau have placed lacon the map. At meetings of the Faraday 
Society, the Oi! and Colour Chemists’ Association, the Society of Chemical Industry, 
the Institute of Plastic Industry, and various other organisations, chemistry and 
properties of lac have been discussed by the Indian scientists and Mr. J. A. Gibson 
(the Special Officer, Lac Inquiry), head of the London Shellac Research Bureau. 
Many users of lac have sent their problems to be solved and received free service and 
attention whenever possible. Several new methods of treating and modifying lac 
have been discovered. ‘he success of the initial scheme has led to the continuation 
of the programme in London. Reorganisation and reconstruction of the scheme may 
be expected, but the policy will be maintained.—(Capital, 3rd September 1936.) 


FIREPROOFED WOOD STANDS TERRIFIC TEST 


Washington, D, C., April 20.—In a spectacular demonstration staged before 
officials and members of the American Building Officials Conference and filmed by 
Pathe News for public showing, # sinall frame building of chemically-Lreated wood 
withstood—in an amazing manner, according to Phillips A. Hayward, Chief of the 
Forest Products Division of the Department of Commerce—a most severe fire test. 
Tests were conducted at the plant of the Protexol Co., Kenilworth, N. J. 


The small building approximating ten feet by twelve feet in size was of ordinary 
frame construction with a wood shingle roof, One outside wall was also shingled, 
the other three being sheathed only. There was a window in one side wall of the 
building and a window and a two-inch slab wood deor in the front. To get the 
maximum draft possible for rhe fire, a 15-Inch stot was left along the peak of the roof 
its entire length, and a six-inch slot was left at the ground line around the whole 
building circumference, Al! wood, including sash and doors, had been chemically 
treated, although the slab door had been treated some thirty years previously and 
had served for thirty years in a now dismantled New York hotel. 


As the movies of the dsmonsiration will show, a large flat steel tray of 10-inch 
depth placed inside the building on the ground was first filled with cotton waste. A 
tank truck of a nationally known of] company then pumped over this waste a layer 
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of highly inflammable liquid. The roof and outside walls of the building were likewise 
sprayed with the oil and ignited. 

It was interesting to note that as soon as the inflammable liquid had been burned 
off the roof and sides of the structure, the flames quickly died down. Because of the 
chemical treatment, they were not able to get a hold on the wood or the shingles. Also, 
in spite of the hot flames generated on the outside walls and roof, and the fact that the 
inside held gallons of inflammable liquid, it was necessary to open the front door and 
throw ina flame to start the interior fire. The treated wood walls and shingles gave 
almost perfect heat insulation, and threw absolutely no hot embers. 

The raging inferno on the inside of the structure was permitted to burn for thirty 
minutes at a temperature exceeding 1,800 degrees. By the end of twenty minutes 
the continued intense heat inside the structure had eaten through the end-wal! peaks 
andtheroof. The windows had of course gone out earlier. Not an ember was thrown 
and not a piece of wood went down flaming. 

The interesting and outstanding conclusion reached as a result of the test is that 
wood or any combustible material, if properly treated and handled, can be used under 
any fire intensity and does not support combustion or add to the fire hazard. The 
fire immediately died away as soon as the oil had burned itself out. 

While chemists and wood experts have long known that wood and shingles 
could he chemically treated against fire, this is believed to be the most spectacular 
demonstration of the fact ever held —(American Lumberman, 2nd July 1936.) 


THE USES OF ELM 
It is not fully realised that theinsulating value of timber framed wallsis relatively 
high, The following figures show the actual units of heat (in B.T.U.s) lest per hour 
through one square foot of various types of wall construction for 30 degrees difference 


in temperature. 
R.T.U.s per sq. ft. 


1. Single glazed window a 324 
2, 64in, concrete wall ire a ITA 
3. 4}-in. brickwork lined with 1-in, plaster +. 160 
4, 12-in, limestone wall = 142 
§. 9-in. brick wall plastered fe 123 
6. 4}-in. brickwork lined with $-in. boarding + 88 
7, 4-in, framing weatherboarded, lined with }-in. 

wallboard oe oh bal 


Restriction on Timner Rurpincs 

Contrary to the general impression, the Ministry of Health model byelaws do net 
prohibit, nor do they unduly restrict, the use of timber in house construction. 

in normal circumstances fire Insurance for a timber house need be no higher 
than for a brick structure, Due attention should, of course, be paid to construction 
of dues, which should be of brick, and to electric wiring, which sheuld be carried out 
by areputable firm, A lining of any of the fibre wall boards in common use is probably 
more fire-resisting than a lining of asbestos cement sheet, which expands and disinte- 
grates violently when subject to heat (Quarterly Journal of Forestry, July 1936.) 


1937 ] EXTRACTS 191 


The following information is taken from ths accounts relating to the Seaborne T) ‘vade and 
Navigation of British India, for October 1936: 


IMPORTS 


MONTH OF OCTOBER 


ARTICLES Quanity (Cynic Tons) | Vatue (RUPEES) 
1934 1935 1936 1934 1935 1936 
Woop anb TIMBER 
Teakwood— 
Siam a 247 18 ao 52,948 1,353 
French Indo-China. we 4.8 42 ae a 5,042 
Other countries . oa 148 7 . 14,943 oe 
ott =| a7) te | | 52,948 | 16,296] 5,042 
Hardwoods other than ier = fe. aie ee 
teak . oe . . + 
Softwoods za 836 934 2,120 $0,372 56,110] 1,30,973 
Matchwoods . “ 648 i, + 38,290 
Unspecified fs “A .. s)) 77,816 | 1,274,527 | 27,423 
Firewood . 64 58 28 789 870 414 
Sandalwood 33 19 20 47 4,380 8,541 13,799 
Total value of wood ani ~ a 7 
timber - te es i 1,86,305 | 2,56,344 | 2,15,941 
Manufactures of wood i ~ in 
and timber— 
Furniture and cablnel- 
ware 7 No data. ‘No data. 
Plywood i 7m oa 192 ee de 49,545 
Tea chests eH on on 2,97,208 | 612,829 | 3,70,636 
Other manufactures of 
wood a ad Bi bs 1,66,887 | 2,12,572 | 1,21,212 
Total value of manufac. P i 
tures of wood and 
timber eo) - o - 4,64,095 | 8,35,391 | 5,41,393 
Other products of wood 
and timber— 
Wood pulp wf 47,102 | 17,072 16,404 | 3,12,281 | 1,10,235 | 1,01,454 
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ARTICLES 


INDIAN FORESTER 
IMPORTS 


[ Maxon 


SEVEN MONTHS, Ist APRIT. TO 31st OCTORER 


Quantity (Cunic Tons) 


Vatue (RUPEES) 


1934 1935 1936 1934 1935 1936 
Woop anp TIMBER 
Teakwood— 
Siam . Sau 217 735 | 3,25,940 20,414 94,738 
French Indo-China 2,998 425 90 | 2,47,677 49,479 | 1,96,749 
Other countries a we 148 542 os 14,965 66,505 
Total . 6,109 : 790 3,187 5,73,617 84,858 | 3,57,992 
Hardwoods other than = 
teak . . on on oe 
Softwoods | 6,357 6,599 10,877 | 4,18,859 | 4,05,118 } 6,57,503 
Matchwoods .- - a 6,068 on oe 3,29,505 
Unspecified . . ve 7,95,377 | 10,30,402 | 2,18,239 
Firewood . 424 i 344 195 10,342 5,168 2,913 
Sandalwood 215 163 166 66,136 58,928 $1,329 
Total value of wood an! 
timber oa oy oe . 18,64,331 | 15,84,474 | 16,17,481 
Manufactures of wood 
and timber— 
Furniture and cabinet- 
ware + No data. No data. 
Plywood ay Cl 1704] we | 391,186 
Tea chests 46 in 2s Bi 23,11,173 | 29,11,445 | 25,43,994 
Other manufactures of 
wood. c os . os 11,85,134 | 14,45,517 | 8,50,016 
Total value of manufac- 
“tures of wood and 
timber on & : mn 34,96,307 | 43,56,962 | 37,85,196 
Other products of wood 
and timber— 
Wood pulp 2,45,736 | 2,00,104 | 1,22,987 | 16,43,280 | 13,19,699 | 7,94,373 
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Quantity (Cusic Tons) 


VaLur (RUPEES) 


ARTICLES 
1934 1935 1936 1934 1935 1936 
Woop AND TIMBER 
Teakwood— 
To United Kingdom. 4,18,351 | 6,27,697 | 7,79,106 
» Germany a 10,200 8,980 | 1,75.867 
», Belgium E 3.812 | 21,670 967 
ww drag a 25,672 12,129 4,936 
», Ceylon 7 6,418 14,120 | 13,624 
v» Union of South 
Africa 28,620 39,929 | 1,15,259 
« Portuguese East 
Africa aa 6.243 25,317 | 22,051 
1 United States of : 
America ‘i 58,278 | 3,766 os 
1 Other countries 37,561 81,458 | 1,40,788 
Total 5,95,155 | 9,25,066 | 12,52,598 
Teak keys +s 30,000 | 62,550, 49,393 
Hardwoods other than 
teak “4 3,837 10,282) 16,050 
Unspecified 23,256 10,855 | 69,456 
Firewood oa i Fe 
Sandalwood— 
‘0 United Kingdom .. 9,786 ae 600 
» China (excluding 
Hong-Kong) 500 oe 9,000 
» Japan a 3,819 19,100 | 39,828 
« Anglo-Egyptian 
Sudan on 4,180 . 2,900 
» United States of 
America = 38,800 ie 2,300 
» Other countries .,| 3,550 3,660 2,725 
‘Total +4 60,635 | 22,760) 57,353 
Total value of wood and 
timber “al 7, 12,883 | 10,31,524] 14,44,850 
Manufactures of wood 
and timber— 
Furniture and cabinet- 
ware No data. 
Other manufactures .. 7,518 9,810 15,987 
Total value of manufac- 
tures of wood and 
timber + 7,518 9,810 15,987 


Other products of wood 
and timber 


No data. 


No data. 


ide 


ARTICLES 


inpian forteritz 
EXPORTS 


SEVEN MONTHS, ist APRIL TO 3ist OCTORER 


{ Mand 


Quantity (Cusic Tons) 


VaLue (Rupees) 


{934 1935 1936 1934 1935 1936, 
Woop aND TIMBER 
Teakwood— 
To United Kingdom .. 15,986 19,720 24,125 | 35.63,017 } 38,37,928 | 49,79,890 
» Germany <3] 1,26t 3,379 2,730 | 3,10,552 | 7,86,364 | 6,52,347 
» Belgium os 248 630 223 48,635 | 117,649 35,215 
» drag a él 726 356] 1,24,027 | 1,31,154 66,560 
» Ceylon od 323 516 659 36,461 64,374 91,862 
;, Union of South 
Africa 2,073 2,069 3,663 | 4,732,226 | 3,42,640 | 7,42,377 
« Portuguese East 
frioa . 173 687 1,012 23,545 | 1,19,215 | 1,71,462 
» United States of 
America . 295. 273 335 86,854 66,494 98,030 
1 Other countries 2,451 2,763 3,523 | 449,529 | 5,17,696 | 7,71,644 
Total . 23,421 36,626 [51,20,846 | 59,83,514 | 76,10,387 
Teak keys 4 2,102 2,294 { 2,96,969 | 3,91,727 | 3,26,023 
Hardwoods other than 
teak 4 530 1,049 53,329 50,148 | 1,09,804 
Unspecified ae mn) a 1,60,819 | 2,16,592 | 3,27,648 
Firewood . 1 29 to) 6 436 . 
Sandalwood— 
To Uniled Kingdom 30 12 5 98,236 14,560 | 5,200 
v» China (excluding 
Hong-Kong) 36 8 59] 58,685 | 11,700] 71,560 
1 Japan 23 66 46 32,657 71,399 98,631 
w Anglo-Egyptian 
udan - 2 39 43 30,675 45,845, 50,300 
» United States of 
America . 263 224 288 | 3,08,800 | 2,27,480 { 3,14,948 
v» Other countries 14 2B 37 26,016 32,821 50,081 
Total . 400 377 478 | 4,95,569 | 4,035,805 | 5,90,720 
Total value of wood an 
timber— ~ o 61,27,528 | 70,47,222 | 89,64,582 
Manufactures of wood 
and timber— 
Furniture and gabinet- 
ware ol oo No data. . No data. 
Other manufactures. , ee sa en 78,753 57,366 64,912 
Total value of manufac- 
tures of wood and : 
timber of - ” on 78,753 57,366 64,912 
Other products of wood 
and tlmber 4 Ne data. No data. 


INDIAN PLANTS REPUTED AS FISH-POISONS 
By M.B. Rarzapa anv B. 8. Varma, Cremtcan Brancn, F. R. I. 


From times immemorial vegetable products of diverse nature have 
been used in various parts of the world for poisoning or stupefying fish, 
in order to facilitate their capture. The practice is one of great 
biological and economic interest and has generally attracted the atten- 
tion of both travellers and scientists. In modern days this method of 
fishing has been condemned and in some countries declared illegal, 
consequently it has fallen completely in disuse. 

Lv There is no doubt that some of the plants used as fish-poisons 
are of great economical value and may in time to come be put to 
profitable use, The practical utility of some, specially the species of 
Derris, has already been shown in the manufacture of large quantities 
of efficient insecticides and likewise there are reasons to believe that 
others, such as Tephrosia, Mundulea and Lonchocarpus, could be used 
equally well, provided the plants occur in sufficiently large quantities 
and the material can he collected economically, At present the 
number of plants used in commerce as insceticides is rather small 
comprising Tobacco, Pyrethrum, Derris, Hellebore, etc. 

> The use of Derris as an insecticide was practised in the East long 
before its appearance in Europe and America. Chinese market- 
gardenersin Malaya frequently made use of an infusion of the pounded 
root in water and sprayed over the plant or brushed over with a bunch 
of feathers. For this purpose, vegetable insecticides are preferred to 
mineral insecticides, because of their being more Loxi¢ (rolbenone, the 
active constituent of Derris and other fish-poisons, has been shown 
to be thirty times as toxic as lead arsenate to silk-worms), and also to 
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their being non-poisonous to Lan beings and warm-blooded animals. 
Since no special precautions or apparatus are required for their use, 
they find wider application. Biologists have always heen wanting 
such an ideal insecticide, and the discovery of Derris and Pyrethrum 
which are both contact and stomach poisons to cold-blooded animals 
and insects, have therefore been of particular interest and use. Further- 
more, the fact that both of these are found in quantity in the wild state, 
and theie amenability to easy cultivation, adds much to their 
importance. Practically all the tuba root of commerce is derived 
from the Malay Archipelago. The area in Malay is estimated to be 
3,500 acres of which 1,075 acres are plantation asa sole efop and 
the remainder being inter-planted with more permanent forms of 
cultivation. The exports are steadily increasing, an idea of which 
can be obtained from the table given below : 


Amount in tons. Value in 


§ 
1931 53,633 
1832 92,334 
282,740 


“Another example of a vegetable insecticide easy of cultivation is 
afforded by Pyrethrum, the popularity of which can be gauged from 
the fact that its production in Japan, which at present supplies 70 
per cent. of the world’s requirements, rose from 279,931 Tbs. in 1911 
to 11,622,906 Ibs, (priced at £569,038) in 1928, and 33,600,000 Tbs. 
in 1936, Kenya is also now heading its way in the cultivation of the 
plant and might compete with Japan in its export trade. 

S” The chemistry of Derris root is now fairly well known. Its 
constituents have been found to be rotenone, toxicarol, and deguclin; 
the relative amounts of these varying greatly in different samples of 
root. In commercial assay of Derris, therefore, the total resinous 
content is nowadays regarded as a measure of its toxicity irrespective 
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of the amount of crystalline rotenone that it may contain because the 
non-crystalline resin have alsa been proved to be as toxic as rotenone 
iteelf. Another example of a potent insecticide is afforded by the 
genus Tephrosia, which ix one of the most interesting genus among 
fish-poison planta, not only on account of the large species of a toxic 
nature but on account of the wide range of the genus throughout both 
hemispheres. Tattersficld has examined 7. tozvicaria,a South American 
species, and 7’. vogelit from Tropical Africa and found that they both 
possess notable insecticidal] properties due to the presence of tephrosin, 
their main constituent. 
I Apart from the toxicity to insects there are several other factors 
(| that have to be borne in mind when considering the possible use of 
fh plants as insecticides. One of the most important of these is whether 
i | the plant lends itself to easy cultivation, for it is only rarely that wild 
|! sources can be relied upon to givea sustained yield for any length of 
time. However common a plant may be ina locality, the question of 
collection of the material at the proper season of the year is always an 
expensive and bothersome affair, and for the success of a commercial 
enterprise it is necessary that the plant to be cultivated should give the 
required yield within a reasonable length of time, say, 3 to 5 years, It 
would be risky to recommend a plantation which may take 20 to 30 
years to grow to a stage when it would yield the necessary material, 
for by then it is quite probable that the particular plant product may 
go out of fashion or may become repleced by a synthetic product. 
_ It would not be.out of place to mention here that most of the 
present-day commercial insecticides were originally used as fish-poisons 
and workers have generally concluded that any other plant material 
Teputed as fish-poison would also be useful as an insecticide. This 
leads one to ask 4 natural question, “ Arc all piscicides insecticides 2” 
or its converse, “ Are all insecticides piscicides ?’’ The latter siate- 
ment is, however, not gencrally truce, for we know that Pyrethram, 
which yields pyrethrin as its active constituent, isa potent insecticide, 
but its use asa fish-poison is not reported anywhere. Nevertheless, 
there is a tendency for workers on fish-poisons to confuse between the 
two, and consequently in the lists of fish-poisons that have been 


HT 
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dtawn up in the past even such pjants as are merely insecticidal by 
virtue of their possessing an essential oil, etc., are ineluded. Jn the 
present paper, while realizing these differences we are still inclined to 
include such plants, as we feel that most of these have been worked up 
chemically from an entirely different angle, and no thorough search, 
either biological or chemical, has been reported to have becu made to 
explore their piscicidal value. For instance, Artemisia is included (some 
species of which yield Santonine, an anthelmintic, and which is not 
by any means a piscicide), but our excuse fur doing so is, that either the 
essential oil or the resin which it contains may act ag a fish-poison, 
and in the absence of any authoritative inforniation to the contrary, 
it would be unreasonable to exclude it. Antaris falls under another 
category, the poisons of which consist of two glucosides, antiarin a 
and g, but we are not aware of any scientific investigation which has 
established its use as a piscicide, although its latex has the reputation 
of being used by the tribes of Sumatra, Java and the Far Bast, as 
arrows and darts poison. 

‘Workers in the past, apparently seem to have made no real 
distinction between the insect repellents ot deterrents from actual 
poisons which cause heavy mortality. The same might be said of 
piscicide where stupefication has been confused with the death of the 
fish. The essential feature of both fish-poison and insecticide, on the 
other hand, should be that they actually kill by virtue of their being 
either contact poisons or stomach poisons and not merely act as 
stupefying or repelling agents, though the latter have their own 
usefulness and importance. 

G - In view of the diverse nature of the plants used as insecticides 
and the active principles contained in them, it is quite probable that 
they may ultimately prove of greatuse in pharmavology and toxicology. 
It may, however, be pointed out that none of the plant products are to 
be regarded as universal insecticide. They have their own limitations 


as regards the virulence of their effect on certain insect species. Those 


that give cent per cent, mortality with one type of insects, may be 
stupefying to others and ineffective to most. So the specificity of their 
action should not be forgotten while dealing with such poisons and 
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biological investigations should be made before any attempt is made to 
cultivate any of these plants. Species of Derris, investigated so far, 
have been found to act both as contact insecticide and stomach poison 
and affect different classes of insects differently, according to the 
development of their nervous systems. 

The method in which plants were employed for capturing 
fish varied greatly in different parts of the world, depending on the 
degree of the virulence of the parts of plants used. Burkill describes 
fishing with “ Tuba ” (Derris) in Malaya as follows: ‘When a big 
fish-hunt is planned, large amounts of pounded Derria root, soaked 
in water, are thrown into the river or pond to be fished, but when only 
a small hunt is planned, the pounded Derris may be mixed with clay 
and scraps of shrimps and waste fish and formed into a ball which is 
used like ground bait. In this case, perhaps some of the Derris gets 
into the Ash’s stomach, but the desired effect is usually, one might say 
always, brought about by absorption from'the water through the gills. 
When whole canoes, full of water and pounded Derris, are upset into 
the river or pond, a very rapid stupefying of the fish occurs, enabling 
these to be lifted out of the water by hand. This is preceded by wild 
attempts of the victims to escape, in which they expose themselves to 
spearing, and in this spearing is the chief excitement of the sport.” 

Wray says, “ The first effects of the poison ona fish are to cause it 
to make violent efforts to escape. Then the breathing becomes laboured 
and there is a sluggishness and uncertainty of movement; the next 
symptom is an increasing inability to maintain the ordinary position ; 
then the fish turns on its back, rises to the surface, and the breathing 
becomes slower and finally ceases.” The poison apparently acts 
on the respiratory organs of the fish, producing first 2 stupefying 
offect and later on death. ‘That the poison not only acta upon the 
respiratory organs, as can be recognised from the difficulty in gasping 
for air and the widely opened gill covers, but also affects the nervous 
system to an equal degrec is shown by the generally dilated pupils of 
the dying fish, According to Burkill “after the poisoning of the river 
with Derris, the water soon becomes pure again. This, of course, is 
chiefly by diffusion and also because aqueous svlutions of the poison 
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decompose rather quickly. The destruction is more intense when a 
pond is treated, as there the water is not changed by any current, and 
hecomes fouled through the killing and decomposition of all sort 
of unwanted animals.” The time required to kill fish is different with 
different species, With some of the more active ones, such as certain 
species of Derris or Tephrosia, the fish are affected almost immediately 
the water ig infected. Whereas with others several hours may 
elapse before the fish begin to rise to the surface of the water. 


Howes mentions in the Kew Bulletin that the deleterious action 
of most fish-poisonous plants has been chemically proved to be duc 
to the presence of alkaloidal substances. In view of the chemistry of 
the active constituents of fish-poison plants that have since been worked 
up it is obvious that the above statement ig misleading. The present- 
day fish-poisons have been divided mainly into the following classes, 
namely those that contain (a) rotenone and allied substances such as 
deguelin, toxicarol or tephrosin, (b) tannins, (c) saponins and the like. 
We are not aware of any instances in which an alkaloid-bearing plant 
alone has been uscd as a contact poison. 

There is, at present no evidence to prove that fish obtained by the 
use of these poisonous plants are in any way rendered unwholesome as 
an article of food, although a tendency to putrefy sooner than would 
be the case with unpoisoned fish has been observed. 

Tn the following list it will be observed that plants recorded to be 
poisonous to fish are not confined toany one group or family, but belong 
to families widely separated geographically and phylogenetically. They 
also range in habit and form from small herb to large trees and huge 
climbers, ‘The family which provides the largest number of species is 
no doubt Leguminosae—the Papilionaceae specially providing many 
of the more virulent forms. 

Tn ‘giving the chemistry of the plants listed below, only such 
constituents ure mentioned as are likely to possess the poisonous 
elements responsible for killing fish ; their other constituents, which 
are well known and established and from the point of view of the present 
note have no significance, have been omitted. 

Bentham & Hooker’s system of classification has been followed 
throughout. For the sake of convenience and easy reference an 
alphabetical list of Indian fish-poison plants is also appended. 
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LIST OF INDIAN FISH-POISON PLANTS 


Acacia pennata Willd, 
Albizaia procera Benth, 
Anagallis arvensis Linn, 
Anamirta paniculata W. & A. 
Antiaris toxicaria Lesch, 
Artemisia vulgaris Linn, 
Asclepias curassaviea Linn. 


Balanites roxburghii Planch. 


Barringtonia acutangula Gacttn. .. 


Barringtonia speciosa Forst. 
Bassia latifolia Roxb, 
Caetalpinia noga. Ait, 
Cannabis sativa Linn, 
Caseavia graveolens Dalz, 
Caseari, tomentosa Roxb, 
Cleistanthus collinus Benth, 
Corypha umbraculifera Linn, 
Croton tiglium Linn. 
Cyclamen persicunt Miller, 
Dalbergia stipulacea Roxb, 
Derris elliptica Benth, 
Derris seandens Benth, 
Dorris uliginosa Benth, 
iospyros montane Roxb, 
Dio spyros paniculata Dale. 
Dolichandrone faleata Seem, 
Entada scandens Benth. 
Fremostachys viearyi Benth. 
Fupatorium osloratum Linn, 
Euphorbia tiruealli Linn, 


Flouggea leucophyrus Wight. 


FORESTER { Avrie 
Fleuggea microcarpa Bl. 24 
Guctum scandens Roxb, oe BS 
Gynocardia odorata R, Br, we 204 
Hydnocarpus wightiana Bl. we 205 
Juglans regia Linn, 2. 215 


Lasiosiphon eriocephalus Dene. .. 213 
Linostoma docandrum Wall. 213 
Macea indica Wall. 2H 
Melodinna monogynus Roxb, —.. 212 
Millettia atropurputea Benth, — .. 208 
Millottin auriculata Benth. ++ 208 
Millottia pachycarpa Benth, +. 208 
Mimosa himalayana Gamble, we 208 
Mundulea suberosa Benth. +. 208 
Myrica nagi Thunb, +. 215 
Nerium odomm Solander. ee 
Ougeinia dalbergioides Benth, .. 208 
Pithecolobium bigeminum W. & A. 208 
Pongamia glabra Vent, + 209 
Randia dumetorum Lamk, 210 
Rhododendron falconeri Hook. f. .. 210 
Sapindus trifoliatus Linn. 2. 206 
Sapinm indicum willd, 12d 
Schima wallichii chois, 2. 208 
Taxus baccata Linn. 2 815 
Tephrosia candida PC. +e 209 
Tinospora cordifolia Miers. 1 204 
Vorbascum thapsvs Linn. 212 
Walsuta piscidia Roxb. +» 206 
Zanthoxylum alatum Roxb, +5 205 
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Bacon 
Branpis 
BuRKILL 


CARLOS 


Cuopra 
Coucu 
DERKER 
Dymock 
GaMBLE 
GRERNWAYS 
Howes 


Houne-BeCav 
KansILau 


KarivoNE AND OTHERS .. 


Kirtixar anp Basu 
Lerusra 
NICKOLgON 


Panpse and Durr 


Power and GORNALL 
Rama Rao 
RopceR 


SEppon 
Srres 
Srewarr 


. Fertilizer, 
Supplies J. 16,302-3 (1931). 

.» Indigenous Drugs of India (1933). 

.. Science, 64, 456-7 (1926). 
. Pharm. Weekblad, 46, 16 and 29-34, 
» Pharmacogtaphia Indica (1890). 

.. Mantal of Indian Timbers (1922). 

.. Kew Bulletin (1936), pp. 245-250. 
. Fish-Poison 
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EROSION SURVEY OF THE UHL VALLEY 
By R. Macuagan Gorrin, DSe., LFS. 


In the summer of 1936 a detailed survey of erosion conditions in 
the catchment area of the Uhl river was undertaken at the request of 
the Chief Engineer, Electricity, Punjab, as some anxiety has been felt 
for the safety of tho project owing ta the occurrence of uncontrollable 
floods in the summer and a very poor free-water flow in the winter. Tt 
is not proposed to describe the engineering project in detail, but this 

: survey constitutes the first attempt in India to make a detailed survey 
of erosion conditions, and a short outline of the methods adopted may, 
therefore, be of some interest to readers of the Indian Forester. 


The catchment area of the Uhl and Lambadag rivers above Brot, 
where they are both utilised for power, consists of about 150 square 
niles, out of which only 12 square miles is in Mandi State and the rest 
in Kangra District. A previous examination of the ground had shown 
that the two chief sources of serious erosion are (a) itinerant graziers’ 
thoroughfares through alpine pastures and (6) shifting cultivation 
and bad cultivation methods throughout the village lands. To these 
the Chief Engineer added a third—the danger of temporary stoppage 
of streams by damming by mud flows, earth serces, Tock falls and 
collapse of snow bridges. Subsequent discussions have since focussed 
attontion upon the ground below the 9,000 ft. contour, as it is largely 
from this lower belt, mostly farm land, that the important winter run- 
off ia obtained when all the higher slopes are frost bound, 
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The problem is thus not purely a forest one but entails all forms 
of land use which lead to excessive silt carriage hy the streams, and is 
primarily a matter of conserving the best possible plant cover for any 
given. site. 

A 4" map tracing of the entire area was prepared from existing 
survey sheets. The 4” scale allows } square inch asa unit for erosion 
estimate on the map, equalling 16 acres on the ground, and this proved 
to be sufficiently detailed for our purpose, though actually many of the 
forest and alpine areas can be described in much larger units of area, 
Description was confined to the following indicator figures to be entered 
on the field map, as per examples given below. Full field notes were 
also kept in a notebook to supplement any points not fully covered by 
the indicator figures, such as local inhabitants’ knowledge of gtazing 
intensely, cither permanent or seasonal, verbal accounts of landslips, 
torrent action floods, persistence of snow bridges, etc, The divisional 
forest staff supplied information about gtazing incidence and how the 
actual incidence compares with what is laid down in the Forest 
Settlement for the area, Field notes indicated the best steps to be 
taken in effecting soil conservation measures, 


The indicator figures were not considered as final and were 
modified after experience in the field had shown that this was desirable. 
Any changes made had to be applicd retrospectively, however, 
previous work so that the whole survey Was maintaine 
basis, 


to 
don the same 


Sub-heads for Erosion Survey Data— 
C.=Cultivated 


F.=Forest 

a. tass land Plus the following 
R.=Rock or cliff figures used as 
8, =Glaciers and snow bridges enumerator, 


U.=Unsta ble screes 
Sub-divisions under C.= Cultivated— 


Ist digit. Basis, 1=Fermanent, 2=-Periodic, 8=Newly broken 
to plough, 4=Abandoned. 


390 INDIAN FoRuSTER { Arrit 
2nd digit. Condition of terracing, 1 to 9 in efficiency, descending 
scale. 
8rd digit. Crops. 1-=Rice, 4=Wheat or barley, 3=Gram or 
pulse, 4=Potatoes, 5=Matze, 
Sub-divisions under P.=: Foresi— 
st digit. Forest types. 
i. Ban oak. 
2. Kharsu oak, 
3. Miscellancous broad-leaved scrub. 


4. Deodar. 

5. Kail. 

6. Spruce and fir, 
7. Chil. 


2nd digit. Soil cover and condition. 

Mainly grass. 

Mainly grass heavily grazed. 

Mainly herbs or ferns. 

Mainly heavily grazed herbs. 

Mainly shrubs. 

Mainly heavily browsed shrubs. 

Mainly cut or lopped shrubs. 

Leaf litter. 
9. No plant or litter cover. 

3rd digit. Condition of canopy. 
1. Canopy completely ruined by lopping, fellings and fire, cte, 
2—8. Intermediate stages (values same as ordinary forest 


fe ae a ee a a 


canopy percentages). 
9. Canopy complete. 

Sub-divisions under G.=Grass land— 

lst digit. Type. 1. Village waste, 2. Private gtazing grounds, 
3. Alpine pastures. 

Qnd digit. Use, 1, Permanent grazing, 2. Seasonal grazing, 
3. Grass-cutting. 

8rd digit. Incidence. 1. Hxcess of buffaloes, 2. Excess of cattle, 
3. Excess of sheep and goats, 4. Excessive all 

stock, 5. Excessive grass-cutting. 
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BHAL PURAN  SLNGIT' APPING PARTY (8 THE 
IMMEDIATELY AROY RIVER NEAR PALAK 


BAD LANDSLIPS ON KANGR. 
VISIBLE. Mos’ 


5 SLIPS 


Ds 
Photo; R. M, Gorrie, 
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Sub-divisions R. S. and U— 
No sub-division. 


Denonunator values for all above types— 

Ist digit. Angle of slope ; 1 to 9 in 10° units with 9=-90° vertical. 
Qnd digit. Porosity of soil; 1 to9 in terms of capacity to absorb moisture, 
3rd digit. Soil types. 

Compact clay. 

2. Clay loam. 

3. Slaty loam. 

4. Sandy loam. 

5. Sand. 


6. Boulders, pebbles, or scree. 


7 


7. Boulder clay or conglomerate. 

8. [xposed gneiss or sheet rock. 

9. Notallotted, to be used if necessary for any local type of soil. 
4th digit. Erosiveness of soil; 1 to 9 in terms of liability to wash. 
Bth digit. Liability to lendslip owing to torrent, glacier or snow-bed 

action. 


Description of Torrent Mouths— 
Area of debris cone (tulus slope). 
Slope of debris cone. 
Signs of recent action, 
Presence of slips in upper reaches. 
Undereutting in upper reaches. 
Snow bridges, glacier action or snow slides. 


EBxamples— 


1. 194 Village cultivation, permanently but very badly terraced, 
BB740 


under potato crop: angle of slope 50°, porosity high, 
very friable and easily eroded loam; no danger of 
landslip. 


Spruce forest, herb cover grazed, canopy very open from 
lopping: slope 40%, soil very porous but not friable 
or easily eroded owing to needle litter and mould. 
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3. oe 14 Village grazing common under permanent use, heavily 
grazed by all cattle ; average slope 40°, porosity poor, 
friable shaley soil, scattered browsed shrubs, scanty 
grassy: vundition stable, but sheet erosion active. 


2350 


Alpine pasture on a graziers’ route heavily used 
seasonally ; 20% slope, fairly porous; shallow sand 
overlying partly exposed gueiss, crumbling and very 


easily eroded, 


5. U__ Steep bank of uncumpacted torrent debris liable to slip 
ain 
82689 om masse. 


THE IRRIGATION OF DRY HILL SAL AREAS 
By W. P. M. Warren, I. F. 8. 


SuuMan¥.—This article continues the discussion started in the Indian Forester 
in August 1985 and July 1938. ‘The schemo begun in 1933 arrests the run-off of water 
from hillsides by contour channels. The water then percolates down through the 
soil instead of running to waste. ‘The delayed run-off on an extensive scale would 
be # solution for flood probleme allowing the plain’s water to got away firab. 


Remarkable growth is being experionced where formerly hollow and stagheaded 
drought-stricken trees prevailed. ‘The density of the stocking ix also increasing. 
Blank areas many years old are filling up with regeneration. 

The cost is low, only Rs. 100 por milo if dry rabble bunds for crossing nullahs 
are made, 

‘Ths temperature at night in April (height 1,250 foct) under steady meteorological 
conditions was equivalent to that experienced at 3,000 feet in these parts. 


Hunidity and rainfall in May, ander disturbed atmospheric conditions were 
higher than at any recording station nearby thongh its sitnation and topography 
were less favourable than at one station, Clouds in the latter half of this month were 
attracted cach evening to the areas, with the often purely local precipitation of rain. 
Additional light showers in the day fell only in the area itself, and not outside, and so 


wore not recorded. 
The Editor has asked me to give “a clear indication of the basis 


on which the comparability of the climatic data is accepted ” for the 
benefit of a wider public than those whose local knowledge will enable 
them to appreciate and interpret it. This is no easy task as I am not 
a meteorological expert. Moreover, I wish to avoid the controversy, 
which false arguments or overstatements of a case whose implications 


ave only gradually being understood, would occasion. Had there been 
a meteorological station comparable in height topographical conditions, 
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incidence of forest, and distance from the Bay of Bengal, the task 
would have been easy, but in the absence of such a station, conclusions 
can be drawn only from a careful analysis of the contributing factors. 

These will now be examined in detail. 

Maximum temperature.—-No conclusions can be drawn as, unfortu- 
nately, a standard shade box had not been obtained. Ordinarily in 
the day time in the hot weather, one would not expect the influence of 
the normal dry type forest of the area to be very great in cooling the 
air, beyond the ordinary difference between half shade and open 
conditions, as the crop, very open with a density not more than 5, has 
only half the influence that a fully stocked crop would have. There 
is little reason to doubt that the increased leafage and the filling up of 
plank areas which irrigation is inducing, will exercise an increasing 
moderating influence on the temperature as time goes on, in addition 
to damper soil conditions due to greater storage of water. 

Minimum temperature —Apart from the ordinary influence of the 
forest, which we have seen in the past has not been at its maximum, 
it is believed that the valley, some 200 feet deep in front of the 
bungalow, facing south, and which is deeper towards the north-west, 
exercises an influence on the temperature at night. How much that 
influence is, is difficult to say. But long before irrigation was thought 
of, [had formed the opinion that the night temperature at Bamiaburu 
in the summer was slightly warmer, say, abont 1° W. than at Ranchi. 
In other words that the combination of forest and topography had 
lowered the night temperature by about two degrees, for Bamiaburu 
with its 1,250 feet height should ordinarily be about 3° F. warmer than 
Ranchi whose height is 2,000 feet. (In these parts temperature drops 
approximately one degree Fahrenheit for every 250 feet rise in the 
height.) No great reliance of course can be placed upon such personal 
observations as they must obviously differ with the individual reactions 
to heat and cold. 

Té will be observed that Bumiaburu is now colder at night than 
Ranchi. In the month of April, when metvorological conditions were 
steady, the general average temperature was 4° F. less. On one day 
in March it was ten dogrees cooler, and 7° cooler than Kalimpong 
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whose height is 4,800 fect! On the average, therefore, Bamiaburu, 
in April, enjoyed a night temperature seven degrees cooler than its 
altitude alone would give it, a temperature which one would normally 
expect at the 3,000 feet level in this latitude. The night temperature 
in May was only 6° F. less than Ranchi, but during that month the 
meteorological conditions were disturbed by influences from the Bay. 
Rainfall was general and this had a cooling effect everywhere. 


The differences of relative lumidity between the two places, 
which had caused the coolness of Bamiaburu in April, could not be 
maintained and yo neither could the night temperatures. (Ranchi's 
humidity in April was 21 against Bamiaburu’s 60, and 61-8 in May 
against 85. Nevertheless Bamiabarn’s minimum temperature in May 
was still -6° F. below that of Ranchi.) 


Average humidity—Although Bamiaburu’s humidity was being 
approached by other places in May, it was still remarkable. Having a 
humidity of 23'2 in excess of Kanchi, and a temperature nearly one 
degree cooler at night, the saturation point would be reached sooner 
under unsettled meteorological conditions, and more rain might be 
expected to fall, 


Rainfall.—In order to form » truer picture of the local rainfall 
in May, it is better to ignore the figures for Ranchi and Hazaribagh, 
and to include figures now available of nearer stations, such as 
Chakardharpur 20 miles and Sonua 8 miles away. The figures from 
east to west are: Jamshedpur 11 days of rain, Chakatdharpur 14 days, 
Chaibassa (16 miles south of Chakardharpur) 10 days, Sonua (west 
of Chakardharpur) 9 days and Bamiaburu (south of Sonua) 15 days 
and Goilkera 7 days. Except for Chakatdhartpur and Bamiaburu 
the number of rainy days diminished from east to west as the disturbed 
conditions of Bengal were left behind, where it rained practically 
throughout the month at some station or other, sometimes nearly 
all. ; 


Chakardharpur’s heavier rain is attributed to tho double 
range of high hills of Saitha Block stretching from south-west ta 
south-east in which there are three ridges, one 24 miles long above 
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Robga, seven miles south-east of Chakardharpur, averaging 2,250— 
2,500 feet ; a second, one mile long behind Tuia due south, averaging 
2,000—2,150 feet and the third 2} miles long and_ ten miles away in 
the south-west near Hizsia, averaging 2,000—2,250 fect, as well as 
several isolated peaks of 2,000 feet and 1,900 feet. The nearer ridges 
and peaks intercepted the clouds drifting over from the direction of 
Balasore in the third week of the month causing the comparatively 
heavy precipitation. Chaibassa to the windward side of these hills 
had ten days of rain as against Chakardharpur’s 14. Chakardharpur 
had 11°59 inches of rain compared with 7:22 inches at Sonua and 
3-97 inchesat Goilkera—another support for the view that the monsoon 
was weaker in the west. 

Tf Sonua had 9 days of rain, why should Bamiaburu, lying due 
south of it, have 152 With only one peak of more than 2,000 fect 
topograph, and a general average height of 1,250—1,800 feet to the 
west and north as against 950 fect at Sonua, its topography cannot 
he held wholly responsible for the six days extra rain, Tn fact from 
the 16th to the 22nd, while I was there topograph was not once 
responsible for causing precipitation of the five thunderstorms. Qn 
each oceasion this peak, two miles to the west of the irrigation area, 
was free from cloud when rain first began to fall. Precipitation 
started ag soon as the clouds reached the irrigated areas. (This is 
perhaps nob surprising when we consider that the irrigated area had 
a temperature equivalent fo 3,000 feet high, together with a high 
humidity.) At that time weather conditions in Orissa were disturbed 
and clouds came up each afternoon from the south-east in a very 
spectacular manner. The first clouds to arrive each day, remained 
as if waiting for something to happen, one cloud in the south-west, 
others to the north and north-west. None of them drifted away. 
At length a big clond rose from the horizon in the south-east, its dark 
heavy mass, preceded by lighter, whiter-looking cumuli clouds, 
stretching up into the sky heading for Bamiaburu. As it approached 
it spread out enveloping one or more of the othor clouds, Lightning, 
followed by heavy thunder claps, occurred overhead, and down came 
the rain. This happened evening after evening until it seemed as 
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if Thor himself must be in them, shouting in anger at us for having 
meddled with atmospheric conditions. The clouds did not drift on 
as one would expect, but hovered over the area until they had 
deposited their rain. This explains why the rainfall was eo local in 
character, and why Sonua, 8 miles, or even Kuira and Sangajata, 
six miles away north and south, did not receive the henefit of the 
earlier showers. 

What caused these clouds to come up each evening as if to a 
magnet, and what made them stay until precipitation had ceased ? 
Has the irrigation area caused a lone of low atmospheric pressure to 
form over it? Unless that is so, I cannot understand why, evening 
alter evening, the clouds should be attracted to that one particular 
spot, of give us sucha display of heaven’s own awe-inspiring fire-works. 

Perhaps we shall be able to explain these things better in future 
as we geb more instruments, but just now they have caught us un- 
prepared for such unusual happening. None of us thought, when the 
first trenches were dug, that the experiment would have such far- 
reaching results. Like a jewel of many facets, only a few have been 
shown at a time, and even now, one has the idea that Nature has not 
shown us all her tricks. 

Tn conclusion, I wish to emphasise that it is the combination of 
forest land, height and irrigation which produces these results, Tn 
open country, the water of the soil would be evaporated too soon, The 
effect would not carry through to the next monsoon, as seems to be 
happening here. But seeing that five-sixths of Bihar forests con- 
sists of poor open, decrepit, almost worthless material, the importance 
to us of replacing it by these methods, with good, sound growth, 
cannot be exaggerated. Let those too who would deprecate the 
effect of water on forest growth pause for a moment. Green timber 
on the average contains 50 per cent. of water. There is a bigger 
percentage in the growing twigs, and probably 80-90 per cent. in the 
leaves (a turnip has 90 per cent. of its weight as water). Recently 
T read that in Bengal, where irrigation water was applied for late in 
the season, only 27 maunds per acre of a crop resulted, whereas those 
who had not gambled upon a good monsoon, but had applied for it 
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in time to get the full benefit, had crops of 48 maunds per acre. 
Paddy is the easiest: of all crops to grow and is the least exacting in its 
soil requirements, providing it obtains water. Sugarcane will not 
grow without a good supply of it, however rich the soil (Imperial 
Bureau of Soil Science, Pamphlet 54). 


A more convincing example to foresters, however, is the extra- 
ordinary growth put on by irrigated Madras teak, Laurie showed 
me photographs last year in Dehra Dun. In a district where teak 
is not indigenous, owing to the weak monsoon, a plantation of teak 
irrigated from a bandh above, grew to 21 feet in height in 18 months ! 
Growth was continuous throughout the period, Whether such fast 
gtowth produces as strong a timber is for timber-testing research to 
discover. In our experiment irrigation is not continuous, practically 
ceasing with the end of the monsoon, 8o that probably little deteriora- 
tion in the strength of the wood need he feared, 


From many points of view the conviction is forced upon the 
impartial observer that the experiment is proceeding on sound lines, 
and that it is only a question of time before we prove this by facts, 
figures and photographs. 


HOLLOCK REGENERATION 
By J. N. Das, BE. A.C. F., Asgam. 


Summary.—Although the natural home of Hollock (Perminalia tyriocarp2) is in 
Upper Assam, it has not been in mach demand until recent years. Tt has core to the 
forefront only recently. The well-known quadrant experiment (fully described in 
hia artiole of June 1948 in the Indian Forester by Mr. A. R.. ‘Thomas, D. C. B.) has 
proved conclusively that regeneration of Hollock can be obtained if clearance of 
jungle with alight soil-hreaking is made from 7 to 12 chuins from the mother trees 
towards the wind direction (almost southwatd at Pasighat) at the time of its seedfall 
in January to March, and if timely weeding is done in tains. The cost of regeneration 
whether “aided natural "tor artificial is almost the same. But. thore is stifl room 
for investigation as to how trees of best quality can he obtained quickly and with 
minimum expenditare, 


Hollock (Zerminalia myriocarpa) is no longer a third class timber, 
but it has become one of the important high class timbers in Assam. 
Tn my early days of service, about 20 years ago, nohody tcuched 
hollock. It was rather untouchable then, While among high-class 
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evergreen species in Upper Assam, which had their day at that time, 
were ajhar (Lagerstremia flos-reginae), nahor (Mesua ferrea), cham 
(Artocarpus chaplash),; amari (Amoora wallichit) and jutuli (Altingia 
excelsa). These species have been so heavily exploited in the past 
that they cannot now be found in sufficient quantity to meet even the 
local requirements—their transport outside Assam being altogether 
out of question ; and the eyes of the traders and carpenters have now 
turned towards hollock. Meonomic necessity has to a great extent 
made hollock what it is now in the timber market in Assam. 


The natural home of hollock is in Upper Assam, and it is found 
in abundance in the Sibsagar, Lakhimpur and Sadiya divisions. It 
is, however, available in small quantity in almost all the forest 
divisions of Assam. 

Sibsagar and Lakhimpur supplied a large quantity of hollock in 
the ehape of M. G. sleepers for treatment at Nahorkatiya for the last. 
few years, while Sadiya resources are being utilized mainly in making 
plywood by the Assam Saw Mills & Timber Co., Ltd., stationed at 
Murkong Sellek in the Sadiya Frontier Tract. The Assam Railway 
Trading Co., at Margherita, take a quantity of hollock from 
Lakhimpur for their plywood, but their main species is hollong 
(Dipterocarpus macrocaryus). 

An able article written by the late Mr. Martin, “Scrap the Lot,” 
in the Indian Forester of October 1932, which was pregnant with facts 
and humour at the same time, is perhaps the first article written about 
the hollock of Assam. It was just then that he handed over the charge 
of the Sibsagar division to the writer of this note, and went. to the 


Andamans. Alas, who ever dreamt that that would be our last 
meeting ! 

After this Mr. Thomas’ article “ Aided Natural Regeneration 
of Hollock ” appeared in the Indian Forester of Sune 1933. He wrote 
this article in January 1938, just before handing over charge of the 
Sadiya division to the writer of this note, who had thus got an 
opportunity to observe and study the problem of hollock regeneration 
in these divisions for some time. A short note is given below on 
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some of his observations and experiments, particularly in the Sadiya 
division. 

Aided Natural Regeneration—-Execpt in Sadiya, hollock is 
regenerated artificially in all other divisions. In Sadiya, too, it is 
only ina belt of the Pasighat Forests, where mother trees are available 
standing in lines at right angles to the prevailing wind direct, that 
the method of aided natural regeneration is being adopted. In all 
other places a purely artificial method is followed. There is, however, 
very little difference between “aided natural regeneration ” and 
“artificial regeneration ’ of hollock, as will be apparent from the 
table below showing the different operations carried out in each 
case : 


Aided natural regeneration. Artificial regeneration. 


1. All trees are felled except the 1. All trees are felled. 
mother trees for seeds. 

2. Underwood is cut flush to the 2. Underwood is cut flush to the 
ground, ground. 

3. Lines are made and cleared for 38. Lines are made and cleared 
receiving seeds from the mother _ for sowing seeds. 


trees, 

4. Soil is wounded by ploughing 4. Soil is wounded by ploughing 
with an “ Outenga ” (Dillenia with an “Outenga” (Dillenia 
indica) root. indica} root. 


Seeds fall naturally from the 5. Seeds are sown by men. 
mother trees. 


o 


6. Weedings three to four times 6. Weedings three to fonr times 
in the first year. in the first year. 


7. Transplanting in blanks. 7. Transplanting in blanks. 


Thus it is obvious from ‘the above statement that the only work 
that Nature does is the dispersion of seeds from the mother trees 
Otherwise it is one and the same process in both the cases, It will 

oC 
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not be out of place to mention here (it has also been mentioned by 
Mr. Thomas in his article) that to be sure of success, seeds are often 
sown in lines in “aided natural regeneration ” areas as well, where 
natural seed-fall is not considered sufficient. And even then if any 
one line is not fully stocked, it is filled up by transplanting. It is 
perhaps more appropriate to call it “ Nature’s aiding artificial 


regeneration of hollock.” 


Cost.—Whether “aided” or “artificial” the cost is the same, 
except that the extra cost of seed eallection, which is not more than 
Re. 1-8-0 per acre, is to be added to that of the latter. The cost of 
kokat felling, which isabout Rs. 3/-per acre in the case of aided natural 
regeneration, is, however, borne by the Assam Saw Mills. 


The following three operations are generally done during the 
first two years of a hollock plantation, either “aided ” or “artificial.” 


1. Creation.—lt includes tree-felling, jungle-clearing, burning 
dehris, wounding soil by departmental elephants 
(the cost of which is not taken into consideration), 
making lines (done by Forest Staff), seed collection 
and sowing (done by Forest Staff). 
Unlike sal plantations this operation is finished within the 
same financial year, te. Qctober to March. 


2. Weeding.—Three to four weedings (from April to November) 
are done, according to requirements, in one year. 
This expenditure is all incurred in the second financial 
year, when the plants axe in their first year of life. 

3. First thinning and climber-cutting.—-It is now done in the 
second year, but falls in the third financial year from 
the daté of creation. 

The following table will show the cost of different operations 
done in the hollock plantations of the Sadiya division during 1932-35, 
both in the “aided” and “artificial” plots. 
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This difference in the cost of creation and other operations in 
different years is mainly due to the lines being not always of the same 
width, and to the varying intensity of jungle clearing and soil prepara- 
tion according to the directions of different divisional forest officers. 
Some preferred wider lines, some nartower, some wanted removal of 
every piece of wood, etc., from the lines, some did not bother about 
it at all. 

The area regenerated with aided natural process in 1933 at 
Pasighat was divided into 6 sub-blocks, of which sub-blocks 5 and 6 
had 10’X10’ lines, while other blocks had cither 40'x20' lines or 
20’X20’ lines. The following figures will show that the cost of 
weeding in 10’X 10’ lines was much less than that of the wider 
lines. 


g | isn Ween. 2nv Weevixc, Seo Weenrs. 

3 i ~ Remarks 

2 =) rotal. | Average.) Total. | Average.| Total. 

a| 4 k _ _ 

Rs, a. p. 

1] 31 30 Lines 
40° 20° 
and 

—| 20°x 20 

2| 30 

3 | 30 

4 | 30 
Lines 

Bt 3 1’ x 10" 


The advocates of “clear-felling,” or in its absence making as wide 
lines as possible, and of 4 weedings in @ year and 4 thinnings in 10 
years’ time, may say that it will give better stems, and it will look 
more beautiful. Quite so. But look at the expenditure. It must 
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not be forgotten that in practical forestry there is no room for luxury 
and the saving of even a pice is worth consideration. In making a 
plantation our aim should be that we create a forest and not a garden, 


The cost of creation and upkeep of a hollock plantation has beeen 
reduced-— 


(it) by making narrower lines ; 


(i) by not making intensive line clearing before the seed-fall 
oT sowing ax the case might be; and 


(ii) by reducing the number of weedings where necessary. 


Three weedings are generally done-~once in April, again in 
June-July and, lastly, in September-October. Sometimes a 4th 
weeding in winter was done in certain cases, but it was really not 
necessary, The writer of this note selected 4 lines of more or less equal 
stocking in the 1933 Pasighat plantation, and one was weeded once, 
the 2nd line twice, while the 3rd and the 4th lines were weeded twice 
and thrice respectively, It will be clear from the photos that the 
line No. 1 of one weeding is full of grass, No. 2 is also not properly 
stocked, while Nos. 3 and 4 are quite well stocked. It can, therefore, 
be said with certainty that if timely weeding is done, if is not neces- 
sary to do more than three weedings, two may even be sufficient, 
but never one, while four is a luxury. 


If the sowing is done late, say in April, two weedings May in 
almost all cases be sufficient. But it is still to be seen if the plants 
actually suffer much by losing two months growth, if the sowing is 
done in April instead of February. The plants in photo No. 4 were, 
however, gtown in lines made in late March, and only two weedings 
were done there. But they are as big and healthy as others sown 
in lines in January and February, and where three weedings were 
done. 

(iv) By raising a subsidiary crop in the area; either before the 
sowing of hollock, or with the crop of hollock in lines in 
between the hollock lines. 
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__ The following experiments were made by the writer of this note 
in amall areay in the Poba plantation : 

(1) Kokat felling was done in August 1933, and burning in 
October 1933, when an area of about 6 acres was cleared, soil was 
broken and mustard seeds were sown broadcast. The crop was reaped 
in January 1934 when the area was again cleared (and very little was 
to be cleared then) and debris burnt. Soil was again wounded 
before hollock seeds were sown. The following shows the expenditure 
and receipts from the sale proceeds of mustard : 


penditure. Rs, a. p. Receipts. 
(1) Kokat felling, clearing and 
burning .. 33 4 0 Sale proceeds 
(2) Price of 25 seers of mustard 
seeds .. 411 0 of 45 maunds 314 


(3) Harvesting and threshing, 


ete, 57 9 0 — Seers of mustard : 


Total .. 95 8 0 =120 3 0 


Net profit 24 11 0 

Too much seed was used due to inexperience; it was subsequently 
found that 15 seers of mustard seeds were quite sufficient for the 
area. There was room for economy in harvesting as well. 

(2) Cotton (Gossipium spp.) was dibbled in lines at irregular 
intervals when the first weeding was done in the hollock plantation 
of a small plot of about 5 acres in the Poba Reserve. The cost was 
practically nil. It was only Re. 1-8 for seed collection. But the 
price obtained from the sale of cotton was Rs, 94-4. No extra 
tending was necessary. as the weedings for hollock helped the cotton 
plants to grow. 

The above two experiments show that the cost of plantation 
may be reduced by growing some subsidiary crop, either department- 
ally or through the taungya system. 
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The latter method was followed in the Sibsagar division in the 
Sola Reserve where the writer of this note arranged with the Nepalese 
that they would grow sugarcane in the lines between the hollock 
lines (there hollock lines were 6 feet wide, while space between the 
hollock lines was 14 feet from the sugarcane cultivation) and would 
do weedings for the department, and that they would be paid at Rs. 5 
per acre of successful plantation, at the end of the second year of the 
plantation, when they would leave the area for a new plot. Unfortu- 
nately the taungya system could not be introduced in Sadiya, as there 
is no scarcity of cultivable land outside the Reserves. 

Main causes of injury to plantation : 
(1) Weeds— 

(@) The main care one should take for the success of hollock 
plantation is that “ timely weeding” must on no account 
be neglected. It was noticed that while doing first weed- 
ing in April, when the germination is not complete, 
forest officers often got disheartened by not finding 
sufficient seedlings in the area and discontinued further 
weeding—taking it as a failure (and thus actually made it 
a failure}. But one with determination got a similar area 
successfully created by careful weedings in time without 
getting disheartened by the absence of sufficient scedlings 
at the time of first weeding, as the germination is noticed 
to continue till Angust—sometimes even up to September. 

(4) Cutting weeds flush to the ground is always preferred to 
uprooting them, particularly during first and second weedings 
as the latter process often disturbs the root system of the 
young plants which die subsequently if 80 disturbed. 

(LI) Insects— 
It was noticed for the last two years (1934 and 1935) that 
some larvee (it is a pity they could not be identified) did a 
lot of damage to the young plants and the growth was very 
much retarded due to their attack. Except in the plot 
of 1927 much damage was not noticed in any other plot 
from dihamous. 
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(IIT) Climbers— 

Climbers do much damage, but funds do not permit to give 
as much attention to this operation as is necessary. The 
Working Plan recently made, however, prescribes that it 
should be done once in the second yearat the time of clearing, 
and afterwards during the fourth, sixth and tenth year, 
and thereafter every tenth year. 


[ Armin 


Tn conclusion it may be said that we now know enough to ensure 
the successful creation of a hollock plantation especially if timely 
weedings are done during the first year. As for the reduction of 
cost, it is still to be seen how best it can be done without causing the 
growth to suffer to a great extent. The Assam Silviculturist has, 
it is understood, taken it up in hand, so let us wait for the result. 


STAND IMPROVEMENT 
By J. N. Sen Gurpra, 


Experimental Assistant Silviculturist. 
ABSTRACT. 

The three basic methods (eiz., felling, girdling and poisoning) of eliminating 
undosirable treeshave been compared in allessential details with a viow tu their pravticul 
application to experiments on natural regencration in tropical evergreen forests, 

The elimination of undesirable trees—The Occasional Paper 
No. 50 of the 18th September 1935, issued from the Southern Forest 
Bxperiment Station, New Orleans, La., releases some interesting 
interim data about “killing undesirable hardwoods in Southern 
Forests,” and their summary and tentative conclusions might be of 
general interest to Tudian foresters, particularly those dealing with 
the problem of natural regeneration in mixed forests. 

2. The improvement of forest stands is offected largely and 
often entirely by the felling or killing of undesirable trees. Trees 
are undesirable from the following considerations : 

(i) Unmerchantable, even though of merchantable size. 

(4) Potentially unmerchantahle even when larger hecause 

of species, form or quality. 
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(iti) Doubtfully merchantable, or of very low value, either 
now or in the future, and crowding or overtopping desir- 
able or potential crop trees. 

(iv) Defective and providing an abundant source of infection 
to desirable trees. 

(v) Crowding more valuable trees to such an extent as to 
seriously retard their growth. 

Stand improvement is an essential cultural operation in areas 
under regeneration, where the growth of young crop of important 
species is severely hampered by their valueless (hardwood) associates. 

3. There are three basic methods of eliminating undesirable 
trees from forest stands, viz. (1) by felling or cutting, (2) by girdling, 
and (3) by poisoning. The criterion of success in killing undesirable 
hardwoods in stand-improvement work is largely the death of the 
erown, or at least the removal of the crown competition, and, 
secondarily, the prevention or reduction of undesirable sprouting of 
single trees or groups of trees. 

4, Felling.—This is, obviously, a suze and immediately effective 
method, but except for the smallest trees it has two serious dis- 
advantages, viz. (¢) difficulty or impossibility of felling large-crowned, 
branchy wolf trees without causing damage to the very trees intended 
to be released, und (i) time-consumption and expensiveness especially 
on large-scale operations. Felling takes from about 14 to 9 times as 
long as girdling, depending on the diameter and species of the tree and 
the type of girdling. Small trees can usually be felled without causing 
damage and the relatively high cost (if any) is offset by the certainty 
of removing the crown competition. Felling by cutting close to the 
ground, and partial felling and bending over, are considered fo be 
the best methods for killing or removing the crown competition of small 
hardwoods, up to 3 to 5 inches in diamcter at breast height. But 
these methods are not sufficient by themselves (because of the 
sprouting that follows) if it is intended to release young scedlings less 
than shout 5 feet high, in which case the sprouts will have to be eut 
close to the ground as often as necessary to prevent injury to the 
desirable plants. 
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5. Girdling.—This consists of cutting a complete ring of hacks 
or chips around a tree, and at any convenient height. To be effective, 
the girdle or ring must be absolutely complete or continuous and must 
extend through the bark and usually at least }” into the sapwood. 
There are several types or methods of girdling, of which the simplest 
is to make a ring of single, overlapping, downward-slanting hacks with 
an axe, known as “singlehack” or “frill”? or ‘ring-girdling.” 
“ Double-hacking”’ or “ chip-girdling'’ consists of making two 
tings of downward-slanting axe hacks, the second about 2 to 6 
inches above the first and resulting in the removal of chips. 
“Notching ” or ‘ Notch-girdling” involves the formation of a 
V-shaped notch by making both downward-and-upward-slanting 
strokes with an axe. 

6. Girdling has so far proved the best method for killing larger 
hardwoods. A “double-hack” or “chip” girdle, exposing about 
a 4-inch band of sapwood, offers the hest combination of effectiveness 
and cheapness, with ordinary labour and forall species. With unusually 
experienced and conscientious workmen (!)  “ single-hacking” or 
“ frilling,” with the edges of cuts separated by twisting the axe, is 
likely to be satisfactory and is cheaper. Around deep fire-scars or 
other cavities (¢.g., buttressed trees), where it is impossible to cut 
through completely the living tissues within the inward curves, the 
girdle should be cut either around the cavity, outlining it with a 
complete, continuous series of cuts, or completely above the cavity. 
The lahour cost varies greatly with the tool, the method, the species 
and the efficiency of labour. 


7. Girdling protects a desirable young stand in an understorey 
from injury by falling tranks and crowns very much better than felling 
does. Girdled trees may, however, cause appreciable damage by their 
haphazard blowing over or breaking. Besides, the sprouts from 
gitdled trees may also be more injurious to desirable reproduction 
than the ungirdled trees. This sprouting is related to the size of the 
tree, the species, the season of, and the period since, treatment. 
Observations have so far indicated (i) that sprouting decreases 
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steadily with increase in diameter—being negligible beyond about 
11 inches at breast height, and (72) that the trees girdled in October 
sprouted most, and in May sprouted least, with July intermediate. 

8. Poisoning.-This consists of the application or injection 
of a chemical destructive to plant life—-the common methods being 
to swab or pour the poison (i) into a complete girdle or “frill” 
around the tree, (7%) into one or more unconnected hacks, (éi2) to swab 
it on a completely peeled section of the bole, (i%) to pour it into 
auger-holes bored into the bole, and (v) to spray the poison on the 
foliage. A number of different investigators in the Unitcd States 
and in India have shown that the first method is by far the most 
effective. Asa modification of this, poisoning tools have been devised 
to reduce the cost by storing the solution in a long, tubular handle 
of an implement with a chisel-like cutting edge by which the solution 
is injected readily into the sapwood. 

9. A large number of different chemicals have been tested, the 
most widely used being arsenicals. The commercial white arsenic, 
in particular, has been found to be very effective, either in a water 
solution or mixed with lye in it, in different proportions of 1: }: 4, 
2:1:4,1:1:2,1:9:2,1:0:1, 2:4: 1,and 4:1: 8 of pounds of 
white arsenic, pounds of lye and gallons of water respectively. The 
solution must be prepared and handled very carefully as white arsenic 
is very poisonous. As most of these chemicals are poisonous to cattle 
and other games, their use must be limited to areas not frequented by, 
or effectively closed to, all kinds of livestock, for at least three to 
four weeks. 


10. As different investigators using the same poison have 
frequently obtained different results, no specific conclusions can 
possibly be drawn, consequently there is no single “ best’ poison 
for killing trees. Some sort of girdling being an essential initial 
operation, the cost of poisoning is necessarily higher than only girdling 
(without poisoning). Experimental results have so far shown that 
poisoning is usually. unnecessarily expensive and unjustified by any 
outstanding or consistent advantages. As regards tate of death or 
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damage caused by falling and sprouting of poisoned trees, they are 
affected by almost the same factors as metely girdled treesare. The 
poisons, as a group, may show a slight net advantage, but it is Loo 
uncertain and small to have any practical significance. There are 
relatively a few advantages of effective poisoning over simple girdling, 
viz, (7) that the trees are killed more quickly, (i?) that sprouting is 
reduced if not entirely prevented, and (1) thaté survivals of simple 
girdling are also killed. 


11. The elimination of undesirable trees in most of the natural 
regeneration experiments in the mixed evergreen forests of India 
and Malaya has been receiving attention for the last decade. Felling 
of smaller trees (approximately up to a girth of 1 foot) and ring- 
girdling of bigger ones (above 1 foot girth) have largely been in practice 
{e.g., in Bengal, Coorg and the Andamans) and so far found to be 
quite effective. Our experience with the evergreens also bears out the 
fact that “double-hack” or “chip” girdling, exposing about a 
4 to 6 inch band of sapwood is the most reliable method, ensuring the 
gradual (but not quick) process of death, which is so essential in 
hardening the existing regeneration (under altered conditions of 
light) that would otherwise suffer from too sudden an exposure. 


12. Indian provinces have not yet carried out any large-scale 
experiments with poisoning bigger treesand are naturally sceptic about 
that in view of (i) the possible danger to which the games would also 
be exposed, (#/) the doubtful comparative (economic) advantages of 
these chemicals, and (iit) other considerations of staff and labour 
which are required to be skilful. In Malaya, however, revolutionary 
changes in the technique of natural regeneration have lately been 
made (since 1934-35) by the use of frill-girdles poisoned with 5 to 10 
per cent. solutions of sodium arsenite. This was first introduced in 
1931 and has now become the standard method of disposing of 
unwanted trees, The Malayan foresters claim that the rate at which 
the canopy is opened can be varied to a certain extent by the strength 
of the solution used, and that costs of regeneration improvement 
fellings have been considerably reduced. 
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NATURAL REGENERATION OF SAL IN BIJNI FORESTS 
OF GOALPARA 
By D. GC. Karrn, 


Chief Forest Officer, Bijni Raj Court of Wards Estate, 
Goalpara District. 


Some of the most important’ zamindary forests of the Goalpara 
district of Assam belong to the Raja of Bijni. 

Mention of these forests was made by Mr. Milroy in his “Sal 
Regeneration in Assam,” which appeared in the Indian Forester of 
September 1936. 

These forests are scattered between the Eastern Bengal Railway 
line and the Brahmaputra towards the north and up to the border 
of the Garo Hills and Kamrup towards the south. 

In fact, Bijni sal forests form a link between Goalpata and 
Kamrup 4al forests. 

In spite of the injuries caused by the human agency, the regenera- 
tion of sal is really wonderful. In fact it has hecome so aggressive 
in places that complete villages have to shift their sites to more open 
places. 

The causes may be summarised as follows : 

(1) Grazing —-Due to abundant and early rains in the Goalpara 
district a jungle begins to grow in April. Before the sal seed is 
mature there appears a dense growth of various grasses including 
baté (thatch) and the sal seed gets very little chance of reaching the 
ground, 

In the Bijni forests there are a lot of professional graziers who 
graze their cattle (buffalocs and cows) all the year round in these 
forests and it may be said that the herds are just sufficient to 
encourage sal regeneration, not to retard it, 

When the time comes that there is not sufficient grass for all the 
cattle, some of them are shifted by the graziers themselves to better 
grazing grounds. More the cattle, less the number of years required 
to reduce the cover to a stage when the ground becomes ready to 
receive the seed for germination. 
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In a few years the secdlings establish themselves, shoot up and 
are so dense that no cattle can easily pass through nor can late fires 
burn severely because of the disappearance of grass. 

Cattle even do not seem to bruise the young sal, but prefer to 
eat up all the tender creepers which are generally absent in such 
regeneration. Fires sweep across these forests in winter, but this 
danger is reduced hy the absence of grass which is suppressed with the 
formation of dense canopy and also by grazing. 

(2). Temporary “cultivation near sal forests Neighbouring 
villagers and graziers open up cultivation where cattle have been 
sitting lo take advantage of the fertility of the soil caused by 


manure. Such abandoned plots form excellent beds for sal 


regeneration. 

(3). Exploitation for revenue purposes.—The past management 
has been to exploit these forests for the sole purpose of revenue and 
to-day trees over 5-6 fect in girth are rare. With the opening of the 
denser forests ruthlessly, thatch comes in and natural regeneration 
soon follows. 

The combined evils of grazing, fires and severe exploitation have 
to a great extent praved a blessing in disguise. 

The writer will be pleased to show these forests to officers 


interested in sal regeneration. 
Nore.—We also publish below a note of Sth June 1936 from the late Mr. Milroy, 
then Conservator of Forests, Assam, and a note by Sir Gerald Trevor, C.I-E., Inspector- 


General of Forests. 
NOTE. 


Thank you for your letter and the enclosure, which Iam returning. 
T think myself that light grazing probably has some small heneficial 
effect, but we have achieved natural regeneration of sal in Kamrup 
where there never has been any grazing, and most of the natural 
regeneration round Boko has come up in the absence of grazing. 
I think that if you examine the zamindari forests near the railway 
line, you will see that the grazing over much of the areas has been so 


light as to be almost negligible. 
SAILLONG, A.J.W. MILROY, 


5th: June 1936. : Conservetor of Forests, Assam. 
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i : NOTE. 

T have seen some of these forests and other zamindari forests in 
Assam and regeneration is generally abundant due, in my opinion, 
to the following causes ; 

(1) A canopy of -5 lo -6 of sal. 

(2) The absence of heavy evergreen undergrowth owing to 
periodic fires which, however, are not excessive. 

(3) Moderate grass mixed with shrubs which is no doubt to 
some extent produced under moderate grazing conditions. 

On the other hand from a forest management point of view these 
forests are depressing as there is now little timber of any value in 
then. . 

Why does not the Chief Forest: Officer now take up a definite 
area of his forest and regenerate it? There is no difficulty in doing 


this, 
GERALD Trevor. 


IMPORT or INDIAN TIMBERS TO THE UNITED KINGDOM 
By Sm Huen Watson. , 


Organisation of the Trade.—The channels by which Indian timbers 
Teach the consunier in the United Kingdom are: 

Brokers—The_ broker aets as intermediary between shippers 
{from the Hast) and merchants elsewhere. A broker does not. 
purchase on his own account, and therefore the contracts he issues 
to shippers (as sellers) and merchants (as buyers) must be identical. 
A broker’s remuneration is his commission, payable by the shippers. 
The rate of commission varies, being usually 24 per cent. in the case 
of shippers domiciled in the United Kingdem, and 4 to 5 per cent. 
whea shippers are domiciled in the Rast. The commission usually 
covers the Del Credere risk, that is to say, it includes a guarantee of» 
the buyer's solvency. 

Merchants —The merchant buys in large quantities, while a 
considerable portion of his sales may be of a retail nature. The 
merchant may, for example, be asked to supply one plank of one ~ 
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square of a certain quality to a certain specification, or he may be 
asked to supply large quantities. Generally speaking, the function 
of the merchant is to take delivery—as it arrives at the port of 
discharge—of the timber which he has bought and to take it into 
stock against the anticipated requirements of the consumer. The 
merchant may, of course, have resold the timber “to arrive” to 
another merchant or to a consumer, in which event the second buyer 
takes delivery. 

Consumers.—-The consumer is the actual user of the timber. He 
usually obtains his requirements from the importing merchant either 
ex the latter’s stock or for later delivery from the merchant’s 
prospective arrivals, 

Such, briefly, are the channels through which Indian timbers 
reach the consumer in the United Kingdom, They may become, at 
times, more devious by the intervention of more middlemen (e.g., 
smaller merchants) or they may be shortened by the elimination of 
brokers or even of merchants. Instances of short-circuiting are 
not, however, of frequent occurrence, as claims on account of quality 
are apt to come back to the shippers. A consumer generally buys 
from a merchant subject to inspection on delivery with the right of 
rejection of any piece of timber not up to standard in respect of 
either quality or specification. Such timber having previously passed 
out of the control of the shipper, the brokers and merchants fulfil a 
very useful réle in shouldering the responsibility for, and settling, any 
claims and disputes. The merchants who hold stocks are the corner- 
stone of the business, and it can be readily realised that if they find 
their customers are able to obtain supplies direct there is no inducement 
for them to continue taking an interest in that particular wood. It 
follows that if the shipper wishes to continuc the business he has to 
eater for the requirements, retail or otherwise, of the consumer which 
in many cases is, of course, a business quite unsuitable for the shipper. 
The consumer usually relies on the merchant to guarantee the quality 
of the timber supplied. The shipper is seldom in a position to gauge 
what the consumer requires, and, apart from this, timber may suffer 
from degrade in transit. 


1937] IMPORT OF INDIAN TIMBERS TO THE UNITED KINGDOM 246 


Methods of Import.—Timber imported to the United Kingdom 
from India arrives under one of the following arrangements : 


(a) Consignment.—The timber is despatched to a broker for sale 
on the market at the best price obtainable, and the profit or loss on 
the transaction depends, of course, on the result of this sale. Consign- 
ment business is not of large extent, but this method of importing 
is advisable in the case of special timber, such as figured logs, of which 
the proper value cannot: be estimated until the wood has arrived and 
heen inspected, and also when it is a case of testing the market in the 
case of some new timber, Rosewood in the smaller girths is sent 
forward on consignment at intervals, but the teak trade, except in so 
far as regards occasional consignments of “ figured ” wood, is almost 
entirely done by means of C. 1, F. contracts for forward shipment. 


_ (b) G. TE. FB. Contract.—The letters “C. 1, F.” stand for COST, 
INSURANCE, FREIGHT, and under such a contract the shipper 
pays all charges to the port of destination, the only cost borne by 
the buyer being that of removing the timber from the vessel. This 
is the usual form of contract under which Indian timber is sold. 


(c) F. 0. B. Contract.—In which the timber is placed free of all 
charges on board the vessel at port of shipment. The seller may, 
and probably would, arrange freight on behalf of the buyer, or, of 
course, the buyer could make his own arrangements in this regard. 
This form of contract, however, is very unusual in the case of Indian 
timbers. 


Timber on arrival in the United Kingdom.--On arrival, timber 
may be unloaded direct on to the wharf, but in many cases, particularly 
in London, delivery is taken overside into barges, and the wood taken 
direct to the merchants’ yards. The landing charges and port dues 
are borne by the consigner in the ease of consignments (unless the 
wood is sold on C. I. F. terms before arrival), and by the merchant 
in the case of timber shipped under contract. From the date of 
arrival the cost of the timber is increased by the usual debits for 
atorage, insurance, intcrest, ete., and these charges have to he borne 
in mind hy the merchant when he is calculating his reselling price. 

D 


246 INDIAN FORESTER [ Are 


Tn some cases the functions of the merchant are confined to 
passing the timber and transferring it direct to the consumers yards. 
This would frequently be the case in dealing with railway contracts 
for forward shipment. 

Measurement.—Unless otherwise agreed round logs and roughly 
squared logsare measured and sold on Hoppus’ system, 7.¢., the length 
is multiplied by the square of the quarter girth taken in the middle 
of the log. When measuring on Hoppus’ basis, quarter girth is taken 
to } inch, and the lengths are taken to 4 foot, e.g., a log 12} feet. long 
would be contented as 12} feet. Logs from 12 feet and up to under 
12} feet long would be contented as 12 feet, and logs from 19 feet 
6 inches and up to under 13 feet would be contented as 12§ feet. The 
gitths are taken under bark or over bark with an allowance to make 
the measure equal to the under bark measure. 

Another system of measurement under which round logs are 
aometimies sold is that known as Brokers’ Tape Measure on Hoppus’ 
System, with allowances for defects at the measurer’s discretion. 

The divisor in both these cases is 144, 

Squared logs are usually measured on Calliper basis. The lengths 
ate taken to $ foot and the breadth and thickness to } inch. The 
dimensions are taken in the middle of the log by Callipers, The 
contents are charged to an entire euhic foot, rejecting all fractions 
loss than a cubic foot, provided the contents of the log are 5 feet cube 
or more and not leas than 8 inches square and 10} feet long. 


Rosewood and sometimes other ornamental woods are sold at 
per ton weight. 

Useful References—“ The British Lumber Market,” by A. E. 
Boadle, American Trade Commissioner, published by the U. 8. 
Department of Commerce. 

“‘Timber Technicalities,” second edition, by T. J. Stobart, 
published by Ernest Benn, Ltd., London. 


for further emendation, 


REVIEWS 


Forest Bibliography to 31st December 1933, Part I, compiled and 
published by the Department of Forestry, University of Oxford. 


Although this publication does not actually form part of the 
schome of the Imperial Forestry Institute for keeping foresters 
throughout the Empire in touch with the literature of their profession, 
it clears the decks as it were and forms a starting point from which the 
regular systematic circulation of information about current forest 
bibliography can proceed, and has been proceeding since March Ist, 
1936. : 

The systematic referencing of forestry literature at the Oxford 
School of Forestry was started in 1920, and has been continued up to 
date in conjuction with the Imperial Forestry Institute since the 
foundation of the latter. All literature contained in the library of the 
Department of Forestry at Oxford has been dealt with, and this 
bibliography is probably the most complete list of forestry literature 
published in the English language at present in existence. A large 
number of titles of publications in German and French are also given 
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together with a few in other languages, restricted chiefly to those which 
have sununaries in cither English, French or German. 

The arrangement is by date of publication under a simple broad 
subject classification, periodicals and other publications being kept 
separate under each head. No attempt has been made to follow the 
international decimal system of classification prepared by Dr. Flury 
and recently adopted by the International Union of Forest Research 
Organisations, but a concordance is given showing what heads under 
the decimal classification are included under the various subject heads 
in this bibliography. Though one could have wished for a more 
detailed classification, the present one makes it possible to look up 
all the available literature on a subject without very much trouble. 

This volume, Part I, comprises the two heads of (A) General 
Forestry, and (B) Silviculture, (1) General and (2) Seed and seedlings. 
Subsequent parts will include seven other subheads of (B) Silviculture, 
and the other main heads (also sub-divided) of Protection, 
Utilization, Mensuration, Forest Valuation and Finance, Management, 
Forest Policy and Economics, and a number of other subjects. It is 
proposed to follow up these parts with a subsequent bibliography of 
literature from Ist January 1934 onwards, which will be arranged 
according to the new international decimal system. 

The need for such bibliographics has been very widely felt by 
forest officers throughout India, and especially by research workers and 
institutes. Their compilation is a most laborious and tedious task, 
but the results will doubtless be gratefully appreciated by all who 
make use of them. 

MV. L. 


AESTUNG (PRUNING) 
By Dr. Hans Mayer-Wepenin 
(Publishers ; Verlag Von M, and H. Schaper, Hanover, Germany. 
Price 12°50 R. M.) 
The appearance of this publication is timely and most welccme. 
Dr. Mayer-Wogelin is Professor of Forestry at Munden, in Hanover, 
and his book is written from the forestry point of view, with 83 
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photographic illustrations, all from forest irces, mainly spruce, pine, 
beech, birch and oak. More and more foresters in all parts of the 
world are coming round to the view that pruning is after alla practical 
proposition in forestry and, what is more, is an operation capable of 
giving reasonable return on the outlay invelyed. In India, the open 
supporters of pruning are at present very few in number, nor has the 
writer seen many instances of pruning in practice, but, judging from 
the marked tendency in its favour elsewhere, it secms ecrtain that 
India will follow suit in due course. 


A valuable part of this book is the bibliography which lists 270 
references to books and papers on the subject in German, and—this 
comesasa welcome surprise as itis most unusualin Continental works— 
references to a further 119 in other languages, largely in English, both 
from the Empire and the U.S. A. This mass of literature is not all 
recent, of course, nor is it all primarily on pruning in forestry, but it 
provides some measure of the interest taken in the subject and of the 
value of the book under review to the busy forester who has no time, 
if he had the opportunity, to work through it. 


Beginning with (1) an historical introduction, the successive 
sections of the book deal with (2) natura] pruning, (3) rot consequent 
on pruning, (4) other effects of pruning, (5) the object of pruning, 
(6) preparation for pruning, (7) the operation of pruning, and (8) 
rules for pruning by species. Each section has a useful summary 
and the deductions to be drawn from it. 

The general principles involved are, of course, familiar to us all 
whether we believe in pruning as a practicable and paying operation 
or not, but a quantitative treatment, such as is included in this book, 
is necessary to help us to reach a decision. The conclusions drawn 
are cautious and give the impression that the writer is no blind 
enthusiast for pruning in forestry, but believes that under the right 
conditions it is indeed worth while. The reasons for this impression 
may be illustrated by a rough translation of extracts from the final 
chapter giving the conclusions drawn from the available evidence 
for different species. 
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Spruce.--Spruce must be pruned as it does not clean iteelt 


naturally quickly enough . . . . Pruning should not be done in 
stands . . . opened up by snow or wind break or in qualities 
below IV... . nor in stands over 8 inches crop diameter in 


quality Class Il, 64 inches in quality Class ITT and 5 inches in 
quality Class TV. Green branches should not be pruned flush with 
the stem and on the rare occasions where green pruning is considered 
advisable, the branches should be cut 6—12 inches out from the stem 
and the stump repruned 3—10 years later. (This is to give the tree 
time to put down a protective layer against the entrance of rot.) 
The number of stems per acre pruned depends on the crop diameter 
and the site quality, thus 160 with an average spacing of 15 feet fora 
crop of Quality Class III and diameter 4—6 inches ems. and the 
initial number should never exceed 320, spaced 10 feetapart. Pruning 
should be done up toa height of 20 or 25 feet. 

Berch.—Beech should not be pruned. ‘It cleans itself well enough 
and is particularly exposed to fungus infection, 

Oak.—The timber value can be raised by pruning. Trees over 
80 years old should not be pruned. The branches pruned are usually 
green and dry branches should be pruned as soon after death as 
possible. Up to an age of 30 years one should prune up to 140 stems 
per acre and thereafter up to 100, removing branches up to 23 inches 
diameter at the base in less vigorous individuals, and up to 4 inches 
in strong growth. 

The cuts must be tarred. over, 


* * * * * * 


Pruning should not be done during the period of vegetative growth. 
The use of saws is preferred to knives, shears, etc., a8 less likely to 
result in injury. Light types of ladders aro described and recom- 
mended for pruning at a height above the ground. 


We recommend perusal of this useful book to all, particularly 
to those in charge of plantations, 


H.G. ¢. 
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ABSTRACTS OF INDIAN FOREST LITERATURE 
PUBLISHED DURING OCTOBER TO DECEMBER 1936 


ATKINSON, D. J. A survey of the damage to teak timber by the 
beehole borer (Xyleutes ceramica wlk.) throughout the main teak-bearing 
forests of Burma (Lepidoptera, Cossidae). Ind. For. Ree. (Ent.) IZ 
(1): 1-98, 2 figs. 1 pl. 9 diagr. Maps 2. 1936.—The incidence of 
bechole ina thousand teak trees in 56 localities in Burma is recorded 
in tabular statements and graphs. Average annual rainfall is an 
index of the severity of beehole which is greatest between the isohyets 
of 70 inches and 110 inches while below 55 inches the damage is 
tolerable. Hot weather temperature and humidity are also important 
factors, There is little reliable evidence for or against fire-protection, 
and fire is theoretically a factor favourable to the borer. 


The true incidence of beehole is likely to be heavier in plantation 
than natural timber, other conditions being equal, but is less than 
the threefold increase hitherto accepted particularly in area of heavy 
incidence where the comparison is of greatest significance. Much 
of the natural forest timber is more heavily becholed than mach of the 
plantation timber and only the worst plantation timher will have 
difficulty in finding a market. Age-beehole and volume-bechole graphs 
show that rapid growth offsets a high population of borers; slow 
grown timber may be relatively more severely damaged commercially. 
The faster the growth the greater the volume of comparatively 
beehole-free timber. In young trees there is a preponderance of 
beeholes in the lower portions of the holes and at maturity the 
distribution is in an ascending series throughout the marketable 
bole-length. 

Artificial regeneration of teak should bo restricted to the light 
and moderate zones of incidence and 12 forest divisions are listed 
as permissible localities, Owing to considerable variation in local 
incidence within a smallarea the suitability of a locality for plantation 
should be determined by detailed ecological investigations. Where 
plantations will respond to heavy and repeated thinnings this remedy 
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should be adopted with the object of making the volume increment 
outstrip the borer inerement.—C. F. O. Beeson, 

CHATTERJEE, N. C. Entomological Investigations on the 
Spike Disease of Sandal (29), Coreidae and Berytidae (Hemipt.). Ind. 
For, Ree. (Ent.). 12 (7): 157-75. 1936.—This paper lists 48 species 
of Coretdw and Rerytide frequenting the foliage of sandal (Santalum 
album Linn.) collected by the Forest Research Institute survey of the 
insect fauna of that tree in North Salem, Vellore, Madras and North 
Coorg forest divisions, South India. 

Of the 48 species of Coreidee 29 were found in Aiyur, 27 in 
Jawalagiri, 28 in Kottur and 24 in Fraserpet. Of the two species of 
Berytids, both of them occurred at Aiyur and Kottur and only one 
was found at Fraserpet and Jawalagiri. Brief notes on’ the life- 
history and bionomics are added and a table showing distribution 
and abundance of the various specics is given. 

Transmission experiments with Homocacerys signatus Walk., and 
Homoeocerus sp., were undertaken. They gave negative results.— 
©. F.C. Beeson. 

HAMILTON, A. P. F. and N.R. PRING, Note on some factors 
which have contributed to the early revision of recent working plans. 
Punjab For, Rec. I (1): 1-15. 1936.—The necessity for early revision 
of recent working plans for forests worked under the Punjab shelter- 
wood system is attributed to (1) the fire hazard, the effects of which 
were underestimated, (2) unsatisfactory artangements for mecting 
the requirements of grazing and timber rights, (3) the exclusion of 
increment and pole crop volume frem the yield calculations causing 
anarea lay in Periodic Block I and forcing an extension of the period, 
(4) yield control difficulties in mixed woods, and (5) excessive rigidity 
in prescriptions. Proposals are made for avoiding these difficulties 
in future—Jl. V. Laurie. 

BEESON, C. F.C. Forest Research and Indian Industry. pp. 
1-24. Pl 11, figs 2. Government of India, 1936.—Deals with a 
special aspect of the work of the Forest Research Institute, Dehra 
Dun, viz., the extent toa which it is of use to other Government depart- 
ments in India, such as the Railways and Army, to Indian States and 
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to industrialists concerned with the utilization of timber and forest 
produce, 


The sutvey of the more important results of research on the 
growing tree, on timber and wood-using industries, and on forest 
produce other than timber, gives examples of practical achievements 
in seasoning, preservation, testing and identification of timbers, in 
vemedies for white-ants, borers and dryrot, in assistance to industries 
concerned with paper, plywood, matches, oils, drugs, cte., and in the 
establishment and maintenance of plantations. 


The examples are chosen to illustrate the great variety of contacts 
made by the Forest Research Institute with the industrial public and 
with other Government departments, Many of them express the 
financial value assignable to a remedy and to a new or improved 
process, and others show how new industries have been established 
as the result of research.—C. F. C. Beeson. 

ANON. Forest Research in India 1935-36. Part I. The Forest 
Research Institute, 1-91. 1936.—The work of the year at the Institute 
is reviewed separately for the branches of Silviculture, Forest 
Economies, Forest Rotany (including Mycology), Forest Entomology 
and Chemistry. Important results are published elsewhere.— 
M.V. Laurie. F 

TREVOR, C. G. Annual Return of Statistics relating to Forest 
Administration in British India for the year 1934-35. 1-32. Diag. 
1. 1936.—Statistics are given for the year 1934-35 by provinces and 
totalled for the whole of India and Burma, under the following heads: 
Area. of Forests, Progress of Forest Settlements, Demarcation and 
Maintenance of Boundaries, Progress in Working Plans, Expenditure 
on Consmunications and Buildings, Breaches of Forest Rules, 
Fire Protection, Causes of Forest Fires, Areas Closed and Open to 
Grazing, Protection from Ca ttle, Progress in Concentrated Regeneration 
and Afforestation, Outturn of Forest Produce, Export of Forest 
Produce, Details and Summary of Revenue and Expenditure, and a 
statement of revenue and expenditure and surplus for the last 36 
years —M. V. Laurie, 
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HOMFRAY, C.K. Notes on thinning in plantations. Bengal For. 
Bull. 1: (Silv. Series 1). 1-45. 1986.—The thinning requirements 
in young crops of 18 timber species commonly planted in Bengal are 
discussed with tables of the number of trees per acre that should be 
left after thinning in plantations of given ages and heights of 
dominant trees on average sites.—M. V. Laurie. 


MOBBS, E. C. An approximate volume table for Haldu( Adina 
cordifolia). United Provinces For. Leaflets 6: 1-2. 1935.—A provi- 
sional volume table giving cubic content of commercial bole by 
diameter classes and girth classes for trees in the mixed forests of 
the United Provinces.—M. V. Laurie. 


SAIED, I. Z. and D. D. KANGA. Chemical examination of 
the Fruits of Solanum sxanthocarpum. Proc. of the Ind. Aca. of 
Setences, IV. 255. 1936.—-From the fruits of Solanum aanthocarpum 
a gluco-alkaloid C,,H,7 01 N, m. p, 288-89° C, named “Solancarpine” 
has been isolated. This yields an hydrolysis, the alkaloid Cy gH 430 5N, 
m. p. 197-98° C, named “ Solancarpidine” and glucose, galactose 
and rhamnose. Besides the above a Sterol Cy, Hy. O4, m.p. 248° C 
named “ Carpesterol ” has also been isolated.—S. Krishna. 


BOSE, P. K. and A.C. ROY. Phe Constitution of Ayapanin. 
J. Ind. Chem, Soc, XIII,586, 1936,—From the leaves of Hupatorium 
ayapana Vent. a crystalline substance named “ Ayapanin”” m. p. 
114-15° C has been isolated. This appears to be 7-methoxycoumarin. 
Besides this two other crystalline substances, m, p. 220-21° C (Called 
“Ayapin ”) and m. p. 109° C, respectively, have also been isolated. — 
8. Krishna. 

AGARWAL, R. R. Chemical exumination of Cuscuta reflexa, 
Roxb. Jour. Ind. Chem Soe. XIII. 531. 1936.—The seeds of 
Cuseuta reflewa have been found to contain: fixed oil (3 per cent.), 
cuscutalin (0°05 per cent.), a flavone colouring matter called amarbelin 
(0'1 per cent.), amorphous resins (1°0 per cent.) and reducing sugars. 
“ Amarbelin” has the formula C1, H1_ O, Hg O and appears to be 


dihydroxytrimethoxyflavone—S. Krishna. 
B 
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EXTRACTS 
TIMBER 


The Board of Trade Returns show that during the 9 months ending September 
1936, imports to the United Kingdom of timber classed as unmanufactured from all 
sources of supply were valued at £30,109,935 as against a value cf £25,443,910 during 
the corresponding period of 1935. Of these imports hardwoods, hewn and sawn, 
totalled 625,500 tons valued at £53,49,000 as against 572,000 tons valued at 
£4,670,000 in 1935. 


Imports of sawn teak from India during the period were 34,640 tons valued at 
£669,880 in 1936 as against 26,700 tons valued at £475,700 in 1935, Figures for 
the imports of other timbers from India are not yet available, 


Sales through the medium of this office totalled 141 tons and deliveries 299 tons 
during the quarter. 


Imports of plywood during the first nine months of 1936 were 10,496,000 cubic 
feet valued at £3,039,800 as against 9,052,000 cubic feet valued at £2,537,000 for the 
same period in 1935. During these periods imports of veneers were valued at 
£610,600 for 1936 and £571,000 for 1935. 


The Timber Development Association financed a specially constructed railway 
carriage to tour the country and advertise the uses of wood. The exhibit, which created 
considerable interest, apart from the panelling of the carrlage included photographs 
illustrating the uses of timber, samples of timber, models of houses, seats, etc., some 
turned articles and an office to give information and to deal with enquiries, 


Teak was conspicuous at the Building Exhibition at Olympia. Decorative 
timbers were shown almost entirely as veneers in the shape of flush doors and panelling 
of the flush type. Amongst these Indian silver grey wood, laurel, kokko, Andaman 
padauk, rosewood and figured teak were noticeable. In flovring also there fs a 
tendency to use the more valuable species in the form of veneers. 


The following figures have been taken from C. Leary & Co’s London Market 
Report for the year 1936: 
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Hardwood.—The consumption is satisfactory and, as conditions point to a 
continuance of good business, the demand will probably become active again in the 
near future. 

Plywood,—Despite the continuance of unsettled world conditions, the volume 
of trade In plywood has shown a steady inorease. Throughout the year a fairly good 
domestic demand has obtained encouraging confidence in ferward purchasing on a 
gradually increasing scale, The general rise in values of most commodities was 
clearly evident during the latter half of the year and, whilst plywood values were slow 
to follow, ample evidence of the necessity for an increase in the prices of several 
varieties was forthcoming in the late autumn, Seascnal buying during the autumn 
has been Satisfying in volume and the year cleses with a steady market showing 
indications of increasing strength. 


HANDBOOK OF NATIVE WOODY PLANTS OF THE UNITED STATES 
By WIttAM R, Van Dersav 
U.S. A. Department of Agriculture, Sot! Conservation Service, July 1936. 
INTRODUCTION 


As every soil conservationist knows, there is 4 very definite relation between 
the density of the plant cover on the soil, the amount of soil lost through erosion, and 
the productivity of that soil. These three functions vary with each other in a regular 
and direct manner, and there is no reason io believe that they have net always done 
so, Soil is partly formed by vegetation, and vegetation is in good part a product of 
the soil. Taking the hint from our observation of natural conditions, we must 
expect to direct our efforts at erosion control toward vegetation, since it is known 
that erosion starts with the destruotion of the plant cover, and that the kind and 
density of vegetation is more important In influencing runoff and erosion than is 
steepness of slope or intensity of rainfall, (Data from U. S. Forest Service, 
Intermontane Station, Ogden, Utah.) 

For our purposes there are two kinds of vegetation which we may utilize— 
permanent and temporary. Under our present agricultural system we are concerned 
with the proper manipulation of cultivated crops in such a manner as to keep the 
maximum of cover on the soil as much of the time as we can, Such manipulated 
cultivable crops fall into the temporary class of vegetation. The permanent class 
includes plants which are permitted to remain on the ground without disturbance 
except to gather from them such petiodie cropsas they may produce, Itis the purpose 
of this paper to consider in particular the woody species which can be utilized to aid 
in controlling erosion, and to examine some of the qualifications justifying their use 
in a planting programme. 

Coineidental with the comparatively sudden demand by the Soi! Conservation 
Service for millions of shrubs and trees to plant for erosion control, there has arisen 
an equally great demand for information about the species to be planted. It has 
become necessary to know where a species will grow, what soils it prefers, what 
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degree of drought or moisture it can endure, the nature and extent of its root-system, 
its susceptibility to insests and diseases, its weediness, its relation to other species, 
its use to the landowner as a crop plant, and its value as food or cover for wild life, 
Such information, approaching any degree of completeness, is remarkably difficult 
to get, and if {t exists, must be laboriously assembled, bit by bit and piece by piece, 
from many diffarent, and sometimes surprising, sources, although botanists, 
nurserymen, landseape gardeners, horticulturists, foresters and seedsmen have been 
gradually accumulating data of this sort for a very Jong time. It would therefore 
be absurd to say that we know nothing of the uses to which the bulk of our trees and 
shrubs can be put. The mere fact that a species has been described and named tells 
‘us at once that something is known aboutit. However, we still lack much information 
that would make for more Intelligent use of our native plants. 


Woopy Plant REQUIREMENTS FOR EROSION ConTROL PLANTING 


Many workers are of the opinion that a plant with a large root system will 
necessarily be the best one to hold soil in place. This idea is so universally held that 
it may not be amiss to review briefly just what takes place when a soil is eroded, 
especially by water. In doing this, we may obtain a clearer picture of how erosion 
can be prevented by planting vegetation. 

In exceptional and rare instances, subterransan washing may take place, but 
under ordinary conditions the washing away of soil happens at the surface, It 1g the 
movement of soll particles downhi)! in water or into the alr as dust that we wish to 
prevent. Since such movernents occur in the very uppertnost layer of the soil, our 
efforts will, of necessity, be directed to holding the top of the ground in place. Roots 
of woody plants do not, in themselves, offer much help in the top inch er so of cil; 
they penetrate deeper and may be said to be holding the soil in place befow but not 
necessarily af the surface. 1¢ is thus clear (hat since erosion is greatest al the surface, 
roots have comparatively little to do with its prevention, As a matter of fact, they 
often increase erosion when water washes the covering soil off, and begins cascading 
over them. Under such conditions, with the water falling and acquiring greater force, 
roots only aggravate soll washing. 

The surface layers of the soil can best be held in place by some sort of a protecting 
cover. This may consist of close-growing plants, litter, or 2 combination of the two. 
An effective protection for soil ts afforded by a mat of grasses, which are among the 
best of all plants for erosion control. An equally good cover would consist of an 
established forest plus the litter produced by it. A third type might be made up of 
closs-growing, thicket-forming shrubs plus the litter produced by them, or of a mat of 
entangled vines. Run-off and removal of soil is reduced to its minimum under such 
covers as these. Grass sod, although sometimes difficult to establish on steep slopes, 
offers the spesdiest control, followed by rapid-growing and slower-growing shrubs, 
then by forest trees. It is elmost trite to mention that sod can be formed earlier than 
can a thicket of shrubbery and that the establishment of a forest and forest-litter takes 


the longest time of all. 
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It may not be out of place to emphasize the fact that as far as woody plants are 
concerned, roots ara of relatively minor {mportance in controllingerosion, Observations 
in the field will show, however, that soil easily washes away from roots and that the 
better the surface of the soil is copered the less the soil washes. Experimental evidence 
has confirmed such observations. Kramer and Weaver (1936) conducted a series 
of tests on many kinds of plants, mostly grains and other herbs. They noticed 
accidentally that a single elm leaf protected the Soil below it until a column, over 
three inches high, capped by the leaf, had been formed, Undercutting eventually 
toppled the column. In their experiments they discovered that it was not the soil- 
binding effect of roots that produced the most protection, but the plant cover which 
did not permit most of the water to come in direct contact with the soil, With the 
cover intact, the binding capacity of the roots was greatly reinforced. Comparatively 
little relation was found between the amount of underground parts and resistance 
te erosion. They found also that cover need not be living to be effective; any kind 
of cover protects the soil. The erosion control effect when the plant cover was intact 
exceeded that of underground parts alone many times. 

Knowing that the surface of the soll fs the critical area to be held, and that root 
systems may hence be largely neglected, except as they serve to hold out plants in place, 
we may indicate the plant characteristics which make for good erosion control. As 
these are considered, it should be kept in mind that much of the land on which 
planting Is to be done has a certain cash value. If species can be used which produce 
a valuable crop as well as furnish erosion control, there is more justification for 
planting them. The factors governing the usefulness of plants In erosion controt 
may bs summarized as follows: 


1. Such plants must be able to thrive under the climatic conditions and in the 
soil in which they are to be grown. 

2. The greater their stolon, sucker, or rhizome range, or the more matted 
condition of their growth, the greater space they willcover and the moresoil they may be 
expected to hold in place. 

3. Ifthe plants grow tall, the more litter they produce and the greater the 
water-holding capaclty of the litter, the more erosion control they will accomplish. 

4. The denser the foliage and the bushler the plants, the more protection from 
wind andrainthey will offer to the soil; and the nearer ever-green they are, the 
longer the time during a year the protection will be offered. 

5, The plants should be comparatively easy to propagate. 


6, The more rapid-growing species will provide protection Sooner than slower- 
growing species, 

7. If plants furnish food and cover for wild life, their usefulness is increased 
through the aid they give in producing a game crop, and in conserving the valuable 
wild life resource. 

8, The possegslon of such a character as ability to survive in spite of being grazed, 
js valuable, 


1937] EXTRACTS 267 


9. The production of some crop, as timber, pulp, tannin, sugar, dye, comestible 
or ornamental fruit, or ornamental flowers, enhances the value of erosion control 
plants, 

Certain spectes have characters which preclide use. A Ist would include plants 
which are: 

(a) , Poisonous to man, or cattle, either when taken internally or through 
-dermatitic irritations. 
(b) Secondary hosts to economically injurious fungi. 
.(c) Susceptible to insect damage, control of which is difficult. 
(2) Excessively weedy and liable to crowd out more valuable and useful 
species, 


THe SeLection or Srecifs FOR PLanting 


Certain fundamental aspects of survival must be recognized when a plant is placed 
among éthers to compete with them for a place in the sun, Survival values are 
often measured in terms of the requirements of this or that species, We speak of the 
tolerance of a plant for shade, sun, acid or alkaline soil, drought, and moisture. It is 
often considered that we know very little of the ability of one species to compete on 
the same ground and under the same conditions with another species. This is not 
true. 

For at least 20,000 years in the northern United States, and for a much longer 
time in the southern part, the species comprising the flora of the country have been 
competing for position, settling themselves little by littleinto their respective ecological 
niches and associations. On any given area of ground there has grown a succession 
of associations of plants which, as they haye contributed to the gradual modification 
of the soll (or rack) on which they grew, have eventually been replaced by plants of a 
ditferent association. Alter sufficient time an association of plants has appeared which, 
under the existing environmental conditions, would appear to be the best adapted to 
the area. This group is often known asa climax. Regardless of the sophistry that 
there is never a climax because there is no such thing as a completely stabilised 
environment, the climax regions for the country have been more or less accurately 
mapped. Certain associations of grasses are considered to be the climax for the 
prairies and plains regions; certain climax associations of deciduous trees appear In 
the eastern part of the country; evergreen trees constitute a climax for the western 
coastal region ; and there fs a xerophilous association of succulents and leatherly species 
which form the climax in the south-western deserts. It should be kept clearly in mind 
that every plant association, whether climax or preclimax, is the outcome of long ages 
of competition. 

Enough work has been done so that we oan, with some confidence, predict the 
climax for most areas, but it may be many years before we can predict the date of the 
climax, if that is ever possible. In a general way we know what species tend to occur 
together, and on what sites they are to be expected, in any given succession in any 
part of tha country, To determine the ecological niche of a species, careful obser- 
yation of {t in {ts native urdisturbsd (or disturbed) habitat will usually demonstrate 
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where and how it fits into its environment. As Shantz ('35) has put it, ‘'a thorough 
understanding of the natural vegetation climax and of the secondary stages leading 
to its re-establishment when it is once destroyed, is the best basis for a revegetation 
and erosion control programme.” 


Plant ecologists have, for many years, been engaged in unearthing the fundamental 
principles concerned with the initiation, development, and maiurity of plant assocla- 
tlons on given sites. The slow encroachment of Hchens and mosses on bare rock, 
followed by the gradual appearance of higher plants, the development of soil and the 
invasion and succession of later assoclations tending toward a stable inter-relation 
between soil, vegetation, and climate, has long been known. The accumulation of 
debris, causing submerged water plants eventually to give way before the advancing 
shore plants, and these in turn before Lhe successful cumpotition of swamp forests and 
late dry-land forests, has been studied in considerable detail, Successions such as 
these, and those initiated by erosion, have been observed in many Stages and under 
various conditions, As a result of such studies, the developmental concept of plant 
succession has evolved. 


With these ideas in mind we may state a principle which any technician, who 
wishes to plant woody species to contral erosion, would do well to remember, namely, 
that careful observation of local vexetational successions, coupled with accurate 
determination of the species involved will often point the way to the means for control 
of erosion. ‘Wherever one looks, nature has pointed the way to recovery" 
(Shantz, '35). 

We have in this country one vast testing ground, containing many kinds of 
climate, soil, and site, wherein spscles have failed or succeeded for significantly long 
periods. As long as a species is planted within its known range of oceurrence, in Its 
proper site, as determined by observation of its so-called preferences, and ig inter- 
mingled with other species in a ratio and position approaching natural conditions, we 
may be satisfied that, except for serious, local, accidental variations in environment, 
our plant will succeed ; that Is, it will grow and thrive. 


One of the arguments often advanced for the use of introduced species is that had 
we relied upon native plants we would not have the many crop plants upon which our 
agriculture is based, consequently further introduction is necessary. A clear distinction, 
however, should be made between crop plants which must be planted and cultivated 
each year, or every several years, and woody plants which are planted in the wild, 
untended, uncultivated, and which must depend for their existence upon any ability 
they may have successfully to compete with native species which will eventually grow 
around them or which are already there. In planting a species on sites where it must 
be able to survive competition, we cannot afford to select any others than those which 
have already shown themselves capable of composition in similar sites. If we expect 
so removeall competition through cultivation then such an argument would necessarily 
beinvalid, Erosion cannet be controlled by cultivation, however, and most sites needing 
vegetation with woody plants are those which are being tetired from cultivation, not 
those where cultivation is still to be practised. 
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There fs no point in prolonging this discussion. The particular reason for its 
inclusion is that many technicians engaged in planting apparently do not understand 
clearly or at all that our first choice of species to plant on a given site should be those 
which have already been tested for that site, as natives to the region in question. 
Our second choice would be species which are not native; that ts, exotic or Introduced 
plants, If it is certainly known that there is no native species which can grow In a 
chosen site, then we are justified in turning to exotic forms. As Clements ('35) has 
put it; nature ts to be followed as closely as possible, and hence native materials 
alone are to be employed, preferably from the outset, but invarlably in the final 
composition." Chapman (’36) claims further that until additional data can be 
obtained, “we are justified in making large-scale plantings only on the basis of 
ecological principles applied to the native species of the region.” 

This should not be interpreted to mean that the introduction of a forelgn specie 
is un-American" or undesirable. It is recognised, of course, that some introduction 
of non-native species has already been successfully accomplished, and these species 
are necessarily excepted from the preceding statements. But large-scale planting 
should be limited to species proven to be adapted to a given area, and known to be 
able to compete with plants now largely occupying the territory. 


Prantina Species ror Witp Lire aND Erosion ControL 


It is obvious to thos: who have had some experience in landscaping or forestry 
that the old maxim about putting all of the eggs In one basket applied very well to 
the planting of woody species. The most important rule to follow, whether planting 
for timber, pulp, erosion control, wild life, or any combination of purposes, is that 
the species used must be varied; that the planting must be a mixture, not a pure 
stand, This is true for several reasons, namely: 

1, Solid stands of plants favour the rapid spread of disease and insect pests. 
Fungi, as well as insects, find it easy to travel from one plant to another of the same 
kind, In mixed plantings, spread is slower and control is consequently easier, 
Isolation of individuals and groups from others of their own kind is the natural 
safeguard against infection, (St. Clair-Thompson, '29.) 

2, Solid plantations of one species have been known for some time to result in 
dapletion of the soll. Further, pure stands do not represent the maximum pro- 
ductive capacity of the soil, (St. Clair-Thompson, ’29.) 

3, Maximum interspersion of species ensures that all ecological niches will 
be filled. This results in a greater utilization of space, and better erosion control, 
Competition between individuals, and, therefore, waste of energy fs at its highest 
in pure stands. (St. Clalr-Thompson, '29.) 

4. From the wild life standpoint, variety is absolutely essential, When one 
species of plant may not offer, another will, The effort should be made to attain 
a well-balanced habitat, approaching as nearly as possible the orderly confusion of 
nature, In addition, insectivorous birds are generally discouraged by pure stands, 
but encouraged by mixtures, The encouragement of such birds! eads to greater 
control of injurious insects, (St. Clatr-Thompson, '29.) 
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In England it has actually been found an econontlcally justifiable practice to 
put up bird houses in forest plantation to attract insectivorous birds and thereby to 
ensure some control of insects. Proper mixing of species in planting should make 
such a@ practice unnecessary. 

In planting mixture of species, as any landscape nurseryman knows, careful 
account must be taken of the height to which a given plant will grow. _Indiscriminate 
planting of tall and low shrubs and trees will eventually result in the smaller specles 
being crowded out of the picture by the large-growing ones. This situation indicates 
unwise planning and entails a useless waste of time, labour, and materials. Attention 
say be called here to the admirable planting suggestions put forward by Charles 
J. Kraebel in ‘Erosion Control on Mountain Roads” (1936). White his lists 
refer to California, the ideas expressed with regard to planting can be put to use in any 
region, 

It is very essential that careful planning precede actual field operations. Press 
of work and the need for considerable planting to be done in a short space of time 
are often advanced as excuses for Improper spacing, poor site and species selection, 
and faulty organization of the work. Actually such excuses are never valid, for the 
planting seasons are preceded by periods sufficiently long to permit of - careful 
planning. Because of the impossibility of obtaining sufficient planting stock, it 
may often be necessary to substitute species, but thls should be done most carefully, 
and if there is still a lack of proper species to do the particular job needed, it is better 
to be “safe” than “sorry.” The planting should be partially or entirely deferred 
until the next season, 


Erosion ContRoL CHARACTERS 


Characters suggesting the use of a plant for erosion contiol include abitity to— 
(1) form thickets; 
(2) root at nodes or along the stems of procumbent or decumtent of trating 
‘branches; 
(3) form suckers or root shoots, or root at the tips of declined branches ; 
(4) form mats; 
(5) be aggressive in competition with other plants; 
(6) resist drought and grazing ; 
(7) resist insect or fungus disease ; 
(8) grow rapidly ; 
(9) grow in many kinds of soil; 
(10) tolerate alkaline, acid, saline, or barren, sterile soil; 
(11) hold leaves the year round (evergreen) or late in the growing season ; 
(12) be of some other us¢ than to control erosion ; 
{13) be available on the open market. 
Witp Lire Foop anp Cover 
Characters making a plant useful to wild life as food include: 
1, Production of fruits, seeds, twigs, buds, catkings, leaves, or other parts 
eaten by birds, or mammals, 
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2. Persistence of fruits after maturity. 


Citation of the stomach records of the Geological Survey are stated thus: 
“known to have been eaten by so many species of birds.” Game birds are always 
mentioned specifically even though the record may show only one stomach examined 
which contained only a few seeds, Other reports, observations and writings are 
stated specifically for a locality or are stated as ‘noted by observers to be eaten by 
30 many species."" ‘The Survey records were examined during March 1936, and checked 
in May, when any new records were inserted. 


It is recognized that judgment of the value of a given plant as food for birds does 
not depend solely upon the number of bird species known to have eaten the fruit, 
The most dependable basis for such judgment is the percentage of any given food in 
the diet of the various species. Many fruits are present only as traces in the 
stomachs of a great many birds. They may not be staple or essential foods in any 
senge. Berries alone, for instance, are scarcely complete foods. The records of food 
eaten by birds are not yet complete for all parts of the country, nor for ali seasons of 
the year, further, as the plant succession in a region proceeds, or as different 
speotss are planted or suppressed by man, changes in the diets of birds are to be 
expected. Intensive studies of one species must serve eventually to show more 
definitely the relation of the native fruits to bird dietaries, 


However, if a plant is known to have been eaten, one is safer in choosing that 
Species for use than in selecting at random some species about which nothing is known, 
Since really complete studies are still remarkably scarce, and since enough records 
are still not available, in many instances we are forced to rely upon the numbers of 
birds known to have eaten any given plant, to pass judgment on the plants we 
intend to use. The truly gigantic task of obtaining accurate data on bird 

_ foods, belng prosecuted by ihe Biological Survey, tends always toward making the 
picture more complete. Further work by that Bureau will undoubtedly provide in 
time the information so greatly needed. 


Characters making a plant useful to wild life as cover include— 
(1) ability to form thickets; 
(2) possession of thorns, spines, thick foliage, elaborate system of branches, 
evergreen habit, or ability to hold leaves late in the season; 
(3) resistance to grazing. 


ForacE For Stock 


Excellent forage plants have secondary value with respect to erosion control. 
If they provide forage and will contro! erosion under a practicable system of grazing, 
naturally they are more useful than plants without such value, 


Poisonous Plants 


Some plants may be polsonous to human beings or to stock, Great caution should 
be exercised in their planting, 
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Plants poisonous to man include those which— 
(1) produce dermatitic irritations, as poison oak, ivy, and sumac; 
(2) are provided with stinging hairs; 
(3) are poisonous if taken internally. 


Plants of classes (I) and (2) should never be planted because of thelr effects on 
planters as well as landowners. Plants of class (3) may be planted if the sites are 
sufficiently removed from habitations. Common sense and caution should te 
libarally used in pianting such species, Substitutes may usually be more profitably 
employed 

The subject of stock-poisoning has been admirably treated by Chestnut and 
Wilcox (01) and by Marsh (‘29). We can do no better than to paraphrase their 
authoritative generalizations here. 

It may be stated as a general fact that the popular idea that range animals will 
voluntarily seek out poisonous plants and eat them from preference, is not true. 
Animals seldom eat poisonous plants except when they are driven to do so by lack of 
other food. Almost all poisonous plants are distesteful to livestock and under 
ordinary circumstances will be avoided. Loco plants (Astragalus spp.} are an 


exception to this rute. 

‘The state of the local vegetation as affected by weather conditions ordinarily 
exercises considerable influence on the occurrence or non-occurrence of poisoning. In 
the early spring certain plosonous plants may start to grow before the native grasses, 
If these poisoncus plants are at all conspicuous or offer any considerable amount of 
succulent material, stock may be tempted to eat them. The acrid, bitter, or otherwise 
disagreeable taste of such plants seems to mean little to stock. Sheep and cattle may 
often eat large quantities of plants which are extremely unpalatable to the human 


taste. 

In seasons of unusual drought the native grasses on the range usually mature early 
in the season, and may become thoroughly dried while a number of other plants 
frequently remain green and tempting. It is obvious that stock will be more apt to 
eat poisonous plants when such plants offer more tempting forage than the grasses. 
The converse of this statement is also obviously clear that when grasses and other 
harmless forage plants ure preseul in abundance and In goed condition, sheep and 
cattle less often make the mistake of eating poisonous plants. 

To prevent poisoning of stock, reliance should be placed not on remedies but on 
prevention, Animals must be so well cared for that they will not be tempted to eat 
poisonous plants. They must be prevented from eating such plants by careful 
handling of the herds, it being remembered always that animals are not likely to eat 
polsonous plants by preference, but that under starvation conditions they may be 
driven to the use of such material for forage, with disastrous results. 

In most instances in selecting stock for erosion control, non-toxic species can be 
chosen. Rarely, however, certain forms may be the only ones capable of doing the 
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job. In such event, great care should be exercised to see that plantings will not be 
available to stock. This can be accomplished either by fencing, or proper management 
of the herd. Consultation with the landowner goes almost without saying. 


NITROGEN-FIXING, BACTERIA oF LeGuMes AND Non-Lecumes 


Many persons engaged in planting for erosion control have very wisely chosen 
species which are enabled, by means of a symbiotic relationship with Bacillus radicicola, 
to enrich the soil through the addition of certain nitrogen compounds to the sub- 
stratum, With few exceptions, those plants belong to the Leguminosae. Because 
the soils left after considerable washing has taken place are often poor and unproduc- 
tive, the incorporation of nitrogen is no small feature in thelr reclamation and 
stabilization. Lespedezas, alfalfa, vetch, clover, acacias, locust, honey locust, 
Scotch broom, and Kentucky coffee tree are legumes and have been advocated for 
use on the particular account of their root assoctations with nitrogen-fxing bacteria 
(nodules). 

The annual decay of the root nodules housing the bacteria results in the 
addition of nitrogen compounds to the soil. This is true of vetch, peas, beans, clover 
and other annual plants or those on which nodules are produced each spring to develop 
through the season and decay in autumn, In black locust (Robinia), Sophora, some 
species of Acacia, and others, however, the nodules may last for more than one 
growing period and often become woody. Part of the time during the life of the 
nodules the nitrogenous compounds are used by the plant. 


It should be of interest to note that not only do members of the Leguminosae 
form these symbioticrelationships, but also that they are formed by shrubs and trees 
of the genera Alnus, Ceanothus, Elaeagnus, Sheperdia, and Myrica, besides members 
of the Cycadaceae and Podecarpaceae, Members of the latter two families will, of 
course, scarcely be used for erosion control in the United States. 

The nodules formed in non-leguminous plant roots are caused also by Bacillus 
radicicola, as cross-inoculation of legumes with strains from Alnus and Elaeagnus, 
has helped to prove, Although cross-inoculation of the bacteria has been successfully 
accomplished, ordinarily certain strains or races are specific for the host plant species. 
Inoculation of planting sites with the proper bacterium is an established farm practice. 


In general, plants producing such nodules are able to live in very poor soils, 
since lack of nitrogen is not as great a factor in their success as it may be in other 
plants, For this reason the leguminous plants are particularly satisfactory for 
planting on poor, eroded land, the soil of which will, with difficulty, support other 
plants. Many of the legumes are not as successful on acid soils as on neutral or 
alkaline ones, but this is not always true, as in Lupinus. 


In addition to the legumes, and Alnus, Ceanothus, Myrica, ete., certain fungi 
growing on, roots (mycorrhiza) have been reported as fixing nitrogen. Mycorrhiza 
of forest trees, such as Pinus sylvestris, seem from many reports to be able to fix 
nitrogen. Even wheat and barley are claimed to do so but the work is as yet not 
accepted, 
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PROGRESS OF SCIENCE IN INDIA 


In the course of his address welnoming the delegates to the Joint Session of the 
Scientific Societies held at Bangalore (10th-14th’ April), Sir C. V, Raman, xt., F.RS., 
X.L., pointed to three ideals which should guide research workers to secure for 
India a prominent place in the scientific map of the world. A fastidious attention 
to a high standard of quality in scientific research constitutes the first ideal; weeds 
shall have no place in the garden of science and, to ensure a steady and wholesome 
growth and development, the weeds must be scrupulously kept out. The second 
ideal is to recognise the essential unity of knowledge, Science should not be conceived 
in terms of water-tight compartments even as a matter of administrative expediency. 
Administrative separatism leads to intellectual separatism and eliminates that 
essential factor which makes for intellectual co-operation among scientists pursuing 
different branches of knowledge, a co-operation which Is necessary for the fruitful 
Progress of szience, Many of the outstanding discoveries have been made in labora. 
torles which have stood for such an ideal, and where several scientific subjects are 
studied in clogs juxtaposition. To cite one instance the discovery by von Laue, of the 
diffraction of X-rays, was made possible in the favourable environment provided by 
the Munich Laboratory where such stalwarts like Prof. Sommerfeld, the eminent 
mathematical physicist, and Prof. Granz, the famous mineralogist and crystal- 
lographer, were working. Lastly, it is necessary to recognise the leadership which 
mathematical thought possesses in the progress of science. It is utterly futile to 
evaluate science on the gold standard. There is an amazing contempt for scientific 
work which does not bring an immediate monetary return, ‘With all the emphasis 
I can command, I sound a note of warning of the dangers of this attitude,” said Sir 
©. V. Raman. “The deeper and fundamental aspects of science appeal to but a few 
who possess a disciplined attitude of mind. No progress can be achieved in any 
branch of science if we lose our respect for, or withhold support to, the fundamental 
solences of Mathematics and Philosophy; the more we neglect these the less we 
advance." Research not founded on fundamental mathematical concepts, is like 
food devoid of vitamin, that entity which makes all the difference between calories 
and nutriment.—Current Science, April 1936. 


THREATENING FOREST RANGER IN RAILWAY CARRIAGE 

Orders have been passed by U Tin, Sub-divisional Special Power Magistrate, 
Shwebo, in @ case instituted by the Forest Department, Burma, which had attracted 
attention not only in Shwebo District but in other parts of Upper Burma. The accused 
in the case was Maung Htwa, and the complainant, Mr. F. G, Burgess, Divisional 
Forest Officer, Shwebo, on behalf of U Ba Tso, Forest Ranger, attached to the Thaw 
Range. 

It was alleged in the charge against Maung Htwa that on Septemebr 10th, 1935, 
while the accused, Maung Ba Tso, Mr, Herbert Fisher, an advocate of Mandalay, and 
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a Mr. Thompson were travelling in a second class railway carriage from Kyalkthin 
to Kanbalu the accused threatend U Ba Tso, but not until the train had left Pintha, 
at which station Mr, Thompson had got down. The acoused is alleged to have 
told U Ba Tso that he wanted him to take leave or to get transferred from Thaw 
Range as he was in his way, and as long as he lived in the range, he would be his 
{accused’s) enemy. Accused ctaimed to be a friend of the Forest Minister, and 
claimed that the Forest Minister would do as he asked. Accused also claimed that 
the thugyi of the tract and the villagers were his followers and that he could make 
them do as he liked and they would give Maung Ba Tso trouble. If Ba Tso did not 
go on leave as he demanded, he would bring it about that Ba Tso would be dismissed 
or transferred. 
Matter Reportro 

On reaching Kanbalu Ba Tso made a report to Mr. Burgess, Divisional Forest 
Officer, Shwebo, who was on tour in Kanbalu at the time, He questioned 
Mr, Fisher and, hearing his statement, reported the matter to the Government, which 
ordered him to prosecute U Htwa for threatening a public servant with the intention 
of causing him to refrain from carrying out his duties. 


The case was accordingly instituted and was taken up by Mr. A, W, Breakey, 
L.C,S,, Sub-divisional Officer, at that time in Shwebo, but before he could complete 
the hearing, he was transferred frum Shwebo, Then the illness uf the accused caused 
a long postponement, 


After hearing Maung Ba Tso and Mr. Fisher, who corroborated him, as to what 
U Htwa had said in the railway carriage, and the other prosecution witnesses, 
including Mr, Burgess, the Magistrate called on U Htwa for his defence, It was a 
denial of the charge, 


Loss or Saw Mitt 
During the course of the trial evidence was adduced that U Htwa had lost a saw 
mill at Kyauktan by fire, and he accused Maung Ba Tso of being responsible for the 
fire and the destruction of the mill, He had also made a number of charges from 
time to tlme to the Divisional Forest Officer implying that Maung Ba Tso was his 
enemy and was working against him, 


Mr, Burgess gave testimony to the effect that the charges made by the accused 
against Maung Ba Tso had been investigated departmentally and Maung Ba Tso 
exonerated, which had led the accused still further to wrlte to the Department and 
reiterate his charges and demand the transfer or dismissal of Maung Ba Tso, The 
demands were refused, 

The Magistrate after going at length into the evidence for the prosecution 
and the defence arrived at the following finding : 

“I find the accused Maung Htwa guilty of the offence charged under Section 
189 1.P.C, I direct that he do pay a fine of Rs. 300 or, in default, do suffer six months’ 
rigorous imprisonment.” 

The fine was paid.—(Rangoon Gazette, 1st October 1936.) 
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The following information is takzn from ths ascounts relating to the Seab Trad id 
Navigation of British India, for November 1936: r SEN ee 


IMPORTS 


MONTH OF NOVEMBER 


ARTICLES Quantity (CuBic Tons) VaLue (RUPEES) 


1934 1935 1936 1934 1935 1936 


Woop AND TIMBER 


Teakwood— 
Siam ms 292 24 61] 33,567 2,458 6,789 
French Indo-China... .o ae 498 ‘ 23 46,400 
Other countries # P 286 a9 3 29,127 
Total =. 292 24 e4a| 33,686) 2,458 | 82,316 
Hardwoods other than el 
teak ws oo os . we 24 
Softwoods 7 821 1,128 641] 50,803 | 68,694 | 35,158 
Matchwoods if ee a 1,282 a re 76,533 
Unspecified (Value) .. es 1,29,526 | 157,794] 18,377 
Firewood at 34 n 4,218 459 1,065 
Sandalwood a 36 7 4l 12,612 6,997 11,044 
Total value of wood tv ” 
and timber a i o ee 2,27,815 | 2,36,402 | 2,24,793 
Manufactures of wood | caine : 
and timber— 
Furniture and cabinet- 
ware 2s No data. No data. 
Plywood ws ds on 242 - a 63,283 
Tea chests (Value) .. " ihe wi 3,90,118 | 4,39,834 | 3,80,462 


Other manufactures of 


wood (Value} on os 1,79,760 | 2,15,898 | 1,13,604 


Total value of manufac- 
tures of wood and 


timber on a 5,69,878 | ©,55,732 | 5,57,349 


Other products of wood 
and timber— 


Wood pulp ahi 44,931 18,064 20,963 ] 3,01,665 | 1,20,417 | 1,42,178 


i934] 


ARTICLES 


Woop and TIMBER 
Teakwood— 
Siam 
French Indo-China .. 


Other countries o 


Total on 
Hardwoods other than 
teak 
Softwoods a 
Matchwoods . 


Unspecified (Value) 
Firewood 7 
Sandalwood A 


Total value of wood 
and timber a 


Manufactures of wood 
and timber— 
Furniture and cabinet- 
ware < 
Plywood zs 
Tea chests{ Value) .. 


Other manufactures of 
wood (Value} we 
Total value of manu- 
factures of wood and 
timber . 
Other products of wood 
and timber— 
Wood pulp ar 


¥F 


EXTRACTS ert 
IMPORTS 
FIGHT MONTHS, Ist APRIL TO 30Ts NOVFMPER 

Quantity (Cusie Tons) Vatue (RUPEES) 

1934 | 1935 1936 1934 1938 1936 
3405 | 241 799) 3,853,807 | 22,872 | 1,01,527 
2,998 425 | 2,408 | 2.47.67! 49,479 | 243,149 

: 43 828 89} 14,965 | 98,632 
6401 | aié| 4,035) 607,273 ) 87,316 | 4,40,308 
ees cial ie 
7.178; 7,727) 11,518} 4,09,062 | 4,73,812 | 6,92,661 
ah 7,360 4,06,028 
a | a 9,21,903 | 11,86,196 | 2,26,616 
EOE j 378 266 | 11,540 5,627 3,978 
251 180 207] 78,748} 68,928) 62,673 
- | 20,92,146 | 18,20,e76 | 18,42,274 

No data. No data. 

ss & too]. H 454,469 
Me en ‘ 27,01,291 | 33,51,279 | 29,24,456 
a a q 13,64,894 | 16,61,415 | 9,63,620 
: . 1. 140,686,185 | 50,12,694 | 43,42,545 
2,90,657 | 2,168,168 | 1,43,950 | 19,44,945 | 14,40,116 | 9,396,551 


InDianN Forksthr 
EXPORTS 


[ spre 


MONTH OF NOVEMBER 


Vaue (Rovers) 


ARTICLES Quantity (Cupic Tons) 
1934 1935 1936 1934 1935, 1936 
Woop anp TIMBER 
Teakwood— 
To United Kingdom .. 1,622 2,621 4,659 | 3,394,422 ) 5,C8.797 | 9,64.915 
» Germany re 48 255 182 10,572 | 84,009 47316 
» Belgium o . 72 . 17,450 + 
"Iraq 43 35 49 4,061 7/934 12,204 
» Ceylon is 185 199 2204 36,529 35,112 | 39,026 
"Union of South 
Africa on 76 225 353 11,698 37,663 €8,269 

», Portuguese East 
Africa 183 288 ik 31,228 AO, 214 

»» United States of 
America ae 106 40 38 31,783 10,134 10,331 
» Other countries .. 242 370 351 48,642 71,885 72,842 
Totat - 2,322 4,000 6,140 | 4,81,707 | 7,74,214 | 12,€4,117 

Teak keys (tons) : 223 406 147] 33,525] —60,9¢0 17,107 
Hardwoods other than 

teak a 40 95 92 3,662 13,642 8,934 

Unspecified (Value) .. + os a 26,252 31,074 59,107 

Firewood or 131 : . 2397 . o 
Sandalwood— ] 
To United Kingdom .. 1 oe 2 250 oe 1,600 
»» China (excluding 
Hong-Kong) «+ oe 17 : us 23,790 A 
n» Japan oe 12 5 10 11,012 6,000 12,000 
1 Anglo-Egyptian 
Sudan o 7 16 a 8,625 23,245 12,235 
» United States of 
America a » 25 101 59 30,000 | 1,C0 810 60,000 
» Other countries .. 4 2 1,019 5,590 2,546 
Total on 45 143 15 50,906 1,859,435, 88 381 
Total value of wood and 
timber . oo 5,98,449 | 10,39,165 | 14,37,646 
Manufactures of wood 
and timber-— 
Furniture and cabinet- 
ware a No data. No data. 
Other manufactures 
(Value) a a ie. oe 6,186 9,035 18,350 
Total value of manufac- 
tures of wood and 
timber on oe “ - 6,186 9,035. 18,350 
Other products of wood 
and timber 1 No data, No data. 
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: EXPORTS 
EIGHT MONTHS, Ist APRIL TO 30rh NOVEMBER 


Vatue (Rurzes) 


1934 1935 | 1936 


38,97,439 | 43,46,727 | 59,44,805 
40,373 | 6,99,663 


ARTICLES Quantity (Cusic Tons) 


1934 1935 1936 


Woop ano TiMpeR 
Teakwood— 


To United Kingdom .. 17,608 22,341 28,784 


» Germany we 1,609 3,634 2,912 | 3,21,124 | 8, 
» Belgium on 243 702 223 48,635 | 1,35,099 35,215 
» Lraq oe 654 761 405 | 1,32,088 | 1,39,088 78,764 
1 Ceylon Fe 503 715 879 | 72,990) 99,486 | 1,30,a88 
nm Union of South . 

Africa 2,149 2,294 4,016 | 484,924 | 3,80,303 | 8,11,646 
» Portuguese East ** 

Africa ow 173 870 1,300 28,545 | 1,50,443 | 2,20,676 
a» United States of 

America oy 401 313 373 | 1,18,637 76,628 | 1,08,361 
» Other countries ., 2,693 3,133 3,874] 498,171 | 5,89,581 | 8,44'496 


56,02,583 | 67,57,728 |88,74,504 
2,930,494 | 4,52,627 | 343,130 


56.991 63,690 | 1,18,738 
1,87,071 | 2,47,666 | 3,86,755 
436 


Total ” 


Teak keys 

Hardwoods other than 
teak . 

Unspecified (Value) |: 


Firewood ate 132 29 o 2,403 oe 
Sandalwood— 
To United Kingdom .. a 12 38,936 14,560 6,800 
China (excluding 
Hong-Kong)... 36 25 59 58,685 35,490 71,560 
«Japan a 40 a sé] 43,669 | 77,399 | 1,10,631 
» Anglo-Egyptian 
Sudan o 36 55 54 39,300 69,090 62,535 
» United States of 
America or 288 328, 338 | 3,38,800 | 3,28,290 | 3,74,948 
« -Other countries .. 14 32 39 035 38,411 52,627 
Total or 445, 520 583 | 5,46,475 | 5,63,240 | 6,79,101 
Total value of wood and 
timber— on . “ 67,25,987 | 80,85,387 '1,04,02,228 
Manufactures of wood 
and timber— 
Furniture and cabinet- 
ware on No data. No data. 
Other manufactures 
(Value) on is oe on 84,939 66,401 83,262 
Total value of manufac- 
tures of wood and ‘ . 
timber os a . oo 84,939 66,401 83,262 
Other products of wood 
No data. No data. 


and timber a 
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INDIAN FORESTER 


MAY, 1937. 
FOREST UTILISATION CONFERENCE 
HELD AT DEHRA DUN 
FROM THE 17TH TO 20TH MARCH 1937. 
Oruntne Speeca oF Ste Geran Trevor, C.1E., 
Tnsrector-GEenerat oF Forests, 


GENTLEMEN, 

My first duty this morning is to give you a very hearty welcome 
both on my own behalf and on behalf of the officers of the Forest 
Research Institute. We are all very pleased to see you here and J 
can assure you that we will do our utmost to answer any questions 
and to supply any information which we may have at our disposal. 

The functions of the Forest Research Institute are to assist you, 
gentlemen, in improving your marketing facilities, in finding further 
outlets for forest produce and generally for increasing forest trade 
in India, In the past we have been able to do something in this way. 
You know perfectly well that the paper pulp industry was organised 
by Mr. W. Raitt, late of the Forest Research Institute, and at the 
present moment most. of the printing and writing paper is manufactured 
out of bamboos. While we are only too willing to assist you, 
gentlemen, in improving forest revenues, it is the duty of forest officers 
in provinces to do their utmost to make use of the work done at Dehra 
Dun and of the results of the researches which we have carried out. 
I do not propose to make a long speech, but in opening this Conference 
I want to say a few words shout the various activities of the Forest: 
Research Institute in the way of timber and the utilisation of forest 
produce, 

For many years past Mr. W. Nagle of this Institute has been 
working on plywood, samples of which we have in this room. The 
possibilities of Indian plywood are very great. You have only to 
look round these walls to see what can be done with Terminaha 

A 
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tomentosa or Indian laurel, a timber which has already secured a market 
in London, So far in spite of all the work we have done nobody has 
come forward to undertake the manufacture of this line in India, but 
Tam very glad to tell yon this morning that our efforts have been. 
rewarded and we have got a firm ready to manufacture high-class 
panels in Calcutta, When this comes about you should be able to 
dispose of any ornamental timber, which you, gentlemen, may have 
to sell, 

We hope te extend the nse of timber in engineering construction, 
but with that is bound up the question of the preservation of wood. 
[t is no good advocating further use of wood in Indian engineering 
construction unless we provide a remedy against white-ants, fungi 
and general decay. You have no doubt heard of Ascu which was 
worked out by Mr. Kamesam and of the controversy which has arisen 

{ over this preservative. I do not propose to enter into this controveray 

[but T can say that Ascn has given very satisfactory results, Tf you 
will take the trouble of examining specimens on the table treated with 
Ascu you will find that they are quitesatisfactory. Another matter is 
that we now have designed a plant which costs a comparatively sma}) 
sum of money in which this treating can he done. You know per- 
fectly well that a creosote treating plant isa matter of great expenditure, 
The plant. that we have designed for Asen is simple and the whole cost 
of this plant is comparatively small and it can be carried anywhere in 
India. That itself is a great advantage. 

We have also endeavoured to push the use of timber at the 
Lucknow Exhibition. The house was constructed of timber treated 
with Ascu hy Messrs, Callenders, who are the commercial ager.ts of 
Aseu. When I come to wooden houses I would ask you to glance 
over the publications and the great efforts which are being made in 
other countries to extend the use of timber. We hope to do some- 
thing in this nafure in the Timber Development Branch. 

Another item on which we have done a certain amount of work 
is wooden electric transmission poles. You are all aware that at the 
present moment the price of steel poles is risingand the price has already 
tisen by 20 per cent. and it may be difficulé to obtain them at an 
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economical price. There is therefore much advantage in pushing 
the sale of wooden poles at this moment. It is no good to say that 
wooden poles are not available. Sufficient supplies of the poles can 
be obtained by taking a little trouble. T have seen the most exvellent 
sal polea which were carefully picked over for this purpose, Gentle- 
men, I should like to make it perfectly clear to you, if this business 
is to bea suceess you must select a high quality of wooden pole for this 
purpose. The price is there, the pole is there, but a little organisation 
is required. I would ask anybody interested in this pole market to 
meet Mr. Whitmore of Merars. Callendars to discuss the matter. He 
will give a -demonstration at Dehra Dun of the method of treating 
transmission poles, if a sufficient number of delegates would like to 
attend such a demonstration. One thing I am certain of, and that is 
if this business of poles is to be carried through in a satisfactory manner 
it will be necessary for somebody to keep stocks of treated poles. 
Hither Messrs, Callendars or some other firm or fhe Forest Department 
will have to keep suitable stocks of treated wooden poles. The Forest 
Department must have six months or nine months notice before 
they can supply polesand the only way in which this trade will flourish 
is by some one keeping suitable stocks of well-graded and well-seasoned 
treated poles, 

Another matter on which we have worked here for sometime past 
ia seasoning, and particularly the cost of seasoning. You will have 
an opportunity of seeing for yourselves our new smoke kiln which 
we have devised at a cost of Rs. 2,000 to Ra. 2,500 and which has 
given satisfactory results. We do not profess for one moment that 
it is perfect, we have not yet published much about it, but we certainly 
think we have obtained a satisfactoty means of seasoning timber at a 
cost of ahont 6 annas per c. ft. 

T have asked the Government of India to start a Timber Develop- 
ment Section of this Institute dealing not so much with the research 
but with the extended use of timber in engineering, in negotiating 
with the railwaya for the reduction of freight and putting treated 
timber before the public in India. Iam not very fond of propaganda, 
but it seems to be the order of the day, One of the matters I would 
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like to discuss is how can we succeed in extending the use of timber 
against the competition of concrete and steel. There is another matter 
in which Ithink much good can.be done and that is co-operation 
between various provinces in discussing the prices of timber and general 
sales policy. This chiefly affects those provinces whose market is 
Calcutta. J think it would be a good thing if the Forest Utilisation 
Officers of these provinces were to meet. annually to discuss the problem 
of sales policy and the problem of disposing of their forest produce. 
At present, you are competing one against the other, : 


Finally there is the question of grading timber. Mr. Seaman, 
after a preat deal of work, prepared rules for grading teak squares for 
the Indian market, Formerly the teak firms of Burma used to sell 
teak squares under their own private marks. What these marks 
meant nobody else knew. We have, at the request of the Railway 
Board, brought out these Standard Grading Rules for teak squares. 
The great advantage of these rules is that you can supply your timber 
to the railway graded according to the rules and the grading can only 
be challenged by going fo arbitration in which case the loser pays the 
costs. Undoubtedly timber in India has suffered from lack of grading. 
I think there is a possibility of extending the question of grading various 
classes of timber in India and we here at the F, R. I. will be glad of 
advice on this subject. This, gentlemen, concludes what T have to 
say and we will now get on with the business on the agenda which 
you have before you. 
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RECLAMATION IN THE PABBI HILLS, GUJRAT DISTRICT, 
PUNJAB 
By K. Mactacan Gorrie, D.sc. 


Summary.—The Pabbi Hills aro a desply eradod Line ut low foothills in the north- 
west coraer of Gujrat District, Punjab, with arid conditions and a precarious rainfall 
ofa tow heavy thunderstorms each monsoon. ‘he range is 3) miles long and exhibits 
all stagas of grazing damage between long-continued cloeure and persistent overgraz- 
ing. The ran-off in terms of maximum peak flood has been measured by the Irrigation 
Branoh during the last 30 yoars for a great many individual torrents, and the records 
thus obtait have boon correlated with catchment contitions, The resulta show 
clearly Ghy value of constructive counter-crusiun work Lo supplement passive procec- 
tion against grazing. 


An historical account is given of the reclamation work which hay been carried 
on intermittontly sinc 1877 and is now effectively controlling run-off over 3,000 acrce, 
Suggestions for future work include stricter grazing conttol over the whole "reserved 
forest," land acquisition and eviction of graziers from land not yet reserved, “ gully 
plugging "in torrent headwaters to reduces flood poaks, improvement. of natural grast 
crops by contour trenching and afforestation with Prosopia glandulosa and Acacia 
modesta; also improvement of farm cultivation by stream training and contour 
terracing. 


An impression of the Pabbies and their problem.-For the railway 
traveller on the North West line, or the luckier individual speeding 
in a motor along the Grand Trunk Road towards Rawalpindi, the 
first hint of the mountains beyond is to be found between the Chenab 
and Jhelum rivers, when the monotonous flatness of the plains gives 
way to the ridges and ravines of the Pabbi hills. In truth, these are 
hardly worthy of the name of hills, for they are a mere introduction 
to the Himalayan foothills, They are a No Man’s Land, a desert of 
tumbled ravines of bare earth, a geological rubbish dump, where no 
man lives by choice and few come for profit. There one gets the 
impression that this long-suffering world of ours has gone bad, just 
Jike a rotten tomato ; and just as a rotten tomato would be seized upon 
by ants and all the other scavengers, so is this countryside being 
rapidly carried off towards the plains and the sea by every rain-storm 
that happens, 

Originally this wasa plateau of high savannah land, but gradually 
the tree growth was destroyed and the superficial stratum of sandstone 
waseaten away by the processes of natural erosion. Below it lay beds 
of yellow sand and a red clay shale which had no cohesion whatever, 
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and on these the torrential rains of the monsoon could now work 
their violent will. Thus it is that to-day the area is honeycombed 
with ravines, some of them nearly three hundred feet deep, which 
have been gouged out by water action, and the bare earth towers 
upwards in incongruous clifls and ill-balanced screes, while the work 
of destruction is going on apace. Bach monsoon carries off its quote 
of millions of tons of silt and sand, some of it to the cultivators’ fields 
below, some of it to silt up the river beds or to handicap the canal 
irrigation work. Already this menace of erosion from the Pabbi alone 
has cost the country many lakhs of rupees, in the innumerable sluices 
and syphons which were necessary to allow each torrent to get clear 
of the Upper Jhelum canal bed, in the many culverts and masonry 
bunds on the North Western Railway line for the same purpose, in the 
loss of revenue from the grazing lands which have been washed away. 
and in the damage done by the torrential floods which rush over 
the zumindari lands below, carrying in their train a load of infertile 
clay and sand. A further menace which is making itself increasingly 
evident, particularly on the Chenab side, is that this ravining process 
is actually extending outwards into the farm lands, and many 
zamindars are helplessly watching their flat and prosperous fields 
being gonged out into ravines and gullies which in a couple of monsoon 
seasons may render ploughing impossible. 

2. Historical sketch of reclamation work.—There is little informa- 
tion about this desolate tract prior to 1857 when it was taken over 
by the British administration, but it is probable that at one time it 
earried a reasonably good cover of scrub jungle. About 1877 attempts 
were made to regulate the grazing and the whole of the central ridge, 
approximately 30 miles long by 3 miles across, was constituted » 
reserved forest with an area of 39,000 acres. In the middle of this a 
small area near Baniand astride the North Western Railway line and 
the parallel Grand Trunk Road, was taken up for active reclamation 
work with the immediate object of protecting these works. In the 
early 1880's this work was energetically pursued by J. H. Lace, a most 
capable forest administrator and a very fine botanist. This work 
attempted to control the sudden run-off and restore a vegetation cover 
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by the following means: 

(a) Trenching dug along the contouts of steep slopes to catch 
and hold water for the use of tree seedlings on the bern. 
Trenches towards the bottom of the slope were dug deeper 
to catch a large amount of waterand se prevent gullving 
by the accumulated drainage. 


(6) Bunda of Ioose stones built up in low retaining walls or sills 
across nala channels to spread out the flowing water and 
prevent it cutting deeper into the soft strata below. 


(e) Ploughing and broadcast sowing on all flatter surfaces and 
plateau lands. 

fd) The tree species tried included Acacia arabicu and modesta, 
Dalbergia sissoo, Dodonaea viscosa and willow cuttings. 


That this work was done on an extensive scale is shown, by the 
records, For instance, in 1883, 270 new bunds were built and 5,425 
bunds repaired. This was continued regularly till 1888 when 700 
acres had been reclaimed ; unfortunately the work was then allowed 
to lapse. The exact location of this original work is not known, but 
one is constantly meeting traces of Lace’s stone bunds which haye 
stood up wonderfully to the test of time. Of the many species tried, 
only the indigenous phulai (Acacia madesta) and the Mexican mesquite 
(Prosopis glandulosa) have persisted. ‘The former is a local species 
and very slow-growing. The mesquite is faster in growth, has hecome 
completely acclimatised and is the only tree species which has since 
regenerated at all freely ; its original introduction probably dates from 
seed brought from Kew in 1877. but at one time it was written off as 
a complete failure. 

The subsequent history is a rather depressing repetition of periods 
of constructive work and neglect, marked by a pendulum-like oscilla. 
tion of the administrative mind between the commercial and the 
beneficent sides of forestry activities. The following extracts from 
Conservators’ reports will bring this out most clearly: 

Elliot in 1896 writes: ‘It is unfortunate that the cultura] 
operations as carried out for several years have been discontinued for 
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the last five or six years; apparently since 1890 nothing has been 
done and for two or three years the work was done in a half-hearted 
sort of way. It may be said that nothing worth mentioning has been 
done since 1888 when apparently operations were stopped by orders 
of the Conservator. I have inspected the reboisement work and am 
of opinion it is as successful as could be expected and that it certainly 
should be continued. One has only to get up to a fairly high point 
and to look over the country to see the marked distinction between 
the area operated on and that left untouched,” Again in 1898 he 
wriles: “On the 10th instant Mr. Ribbentrop inspected the urea with 
me. The Inspector-General of Forests recollects the area when it was 
first taken in hand and was struck by the way in which the ridges have 
broken down, ¢.g., where a path went along a ridge just below the old 
forest Rest House thereis now nothing but broken peaks and no trace 
of the patheven. The work to be done is the continuation of the former 
efforts, but more in the direction of stopping the erasion of the valleys 
than by plantations on the higher ground. Small walls, or even 
layers of stone should be made across the drainage cuts, taking up 
one or two valleys at a time,” 

Little was done from 1898 till 1909 apart from maintenance, and 
in the latter year C. P. Fisher wrote: “‘ The question then resolves 
itself into this: Is it worth spending some Rs. 1,500 a year or more 
in order (a) to save the neighbouring cultivation from destruction 
by the detritus resulting from denudation and (6) in order to keep 
the area afforested ? As regards the first point 1 doubt very much 
whether the danger of the destruction of cultivated lands has not 
been over-estimated. 1 have not seen enough of the country to feel 
certain of the correctness of my assumption, but what I have seen 
justifies it. Moreover, an examination of the 4” map shows that the 
streams running south-east and north-west have very short courses 
inside the hills and very small catchment areas, so that the volume of 
water they carry to the plains is but small and the detritus cannot 
be very much. As regards the second point it is undoubtedly desir- 
able to keep the area afforested from all points of view, but I do not 
think, subject to the point I have noticed above, that it is worth paying 
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over one rupee per acre per annun as we are now paying to do so.” 
Further work was, therefore, stopped until 1913. 

3. Canal protection project.— A new phase of the erosion problem 
had appeared with the building of the Upper Jhelwm Canal which 
had to traverse the entire length of the northern flanks of the Pabbies 
and several miles of the southern flanks in order to reach the plains 
beyond. Erosion affected this canal in two ways : first, by the very 
heavy load of silt brought into the canal from the four biggest torrents 
which mingle with the original river water at ‘ level crossings ;”” 
second, by the danger of bursting the syphens by which the smaller 
torrents are led under the canal bed tuwards lower levels. These 
syphons were unfortunately built in brick arch, not in concrete, 80 
they are notable to stand any very high pressure from within such as 
is applied when a torrent heavily loaded with mud comes down in 
spate. In order to prevent them bursting the canal has to be run 
full throughout the monsoon season in order to keep up a pressure 
on the outer side of these arched syphons. 

The need for improving the run-off conditions on the north face 
of the Pabbi was appreciated by both the irrigation and the forest 
departments, and in 1913 fresh areas on the north face of the range 
were taken up for reclamation. Work was, however, only done on a 
very small scaleand only a few acres of reclamation work wasattempted, 
the results of which were largely lost through failure to control illicit 
grazing because of the distance from the range headquarters at 
Kharian. 

Unfortunately interest in canal protection flagged and when next 
funds were made available for work on 4 larger scale in 1921, it was 
resumed in the Bani neighbourhood where the improvement in run- 
off was not of any obvious benefit to the Irrigation Department. 

The amount of silt deposited in the bed of the canal had increased 
so wuch that in 1931 it had lost 40 per cent. of its capacity. In that 
year four silt ejectors had to be installed at considerable expense and 
although these have checked further silting, the canal is still running 
far below its intended capacity. The heaviest load of silt comes from 
the Jammu foothill torrents to the north-east, but part of the blame 
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must be borne by the Pabbi torrents which contribute to the “level 
crossing’ outlets, A further menace is the excessively heavy dis- 
charges from a. group of torrents in the south west. corner of the range; 
these rise in gently sloping land which was unfortunately omitted 
from the original demarcation of the reserve and has since deteriorated 
through persistent over-grazing from Gujar villages until it is now 9 
waste of shifting sand. his group of torrents is a constant source of 
danger owing to the very sudden floods and heavy silt load which 
they bring down to their syphons, six syphons from this area showing 
the very high maximum flood peak load of 1,600 cusecs per square 
mile of catchment. 

4, Recent developments —In 1921 E. A. Courthope based fresh 
work wpon his previous experience of similar work in Etawah and 
Agra, arranging for the use of large earth bunds to dam eroding 
channels, instead of the smaller stone ones, which by now with higher 
labour rates were proving expensive, He also hoped tv build up a 
large cut-grass reserve against famine years by ploughing and sowing 
grass on the level areas and plateaux. 

One of the most difficult problems of earth bunds is tu deal with 
the aurplus water which, when the dam is full, tends to cut out a fresh 
chanuel through the bund itself. Several different types of channels 
and flumes to prevent this were tried, the most successful being an 
earthenware pipe set in the soil of the bund with its top end well below 
the level of the bund top. This led away the surplus water after the 
dam had filled up, but gave rise to leakages which required constant 
attention. Most of the bunds silted up completely within a few years 
and their banks have become reinforced by a mass of tree rvots, but 
the soil caught by them is so sterile that little will grow in it. Some 
that have not silted completely continue to catch and hold large 
quantities of water. The correct role of the bund is to catch water 
rather than soil, so it should not be built until sheet erosion has been 
to some extent arrested. The earth bund moreover requires continued 
attention because sooner or later it is subject to fresh gullying. 
From this point of view it is not so dependable as the smaller and less 
pretentious stone bund though the earth bund undoubtedly stops and 
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holds large quantities of silt and water. In the Pabbi good stone is 
searce and has to be carried a long way, so that the earth bund is of 
undouwhted value, but it must be kept under proper maintenance, 
particularly during the monsoon season. 

The difference in climate between Ktawah in the U. P. and the 
Pabbi accounts for the comparative failure of Courthope’s attempts 
at atags production. The annual total rainfall of the surrounding 
district is about 23”, not far below that of Etawah, but its distribution 
is much worse because storms are infrequent and come as enormously 
heavy and sudden bursts of rain, separated by many months of com- 
plete aridity. The rainfall in the interior of the Pabbi range is several 
inches below that of the country on cither side and the difference is 
probably due to the persistent upward air currents originating from 
the steep ravines of bare sun-baked earth. The currents of overheated 
air serve to drive off approaching rain clouds, and it is a common 
experience to have a soaking rain at Kharian and Shelum City, but 
hardly a drop in the Pabbi range between these two points, This is 
a well recognised phenomenon of disforested country in the more 
arid tropics, and adds appreciably to the difficulties of re-establishing 
a good plant cover. The grass crop sown on the ploughed land of the 
more level plateaux, mostly dhaman (Pennisetum cenchroides} flourished 
for two or three seasons, particularly under the light shade of a seattered 
stand of mesquite, but when the effects of ploughing became masked 
by the formation of a flat earth surface, the poorer loca] grasses such 
as dab (Hragrostis cynosuroides) replaced it and drove it out. The 
best indigenous grass, chimber(Eleusineflagellégera), persists much longer 
on the berms of contour trenches and under a light tree shade. It 
would seem, therefore, that improved grass crops can only be produced 
in the climatic conditions of the Pabbi under a regime of fairly deep 
contour trenches and partial afforestation. The reclamation area 
of about 3,000 acres now yields a revenue of 16 annas per acre for grass 
eutting as compared with a grazing revenue of 14 annas per acre for 
adjoining land open to grazing; this revenue from cut grass is from 
ateas ploughed or trenched anything up to 16 years ago and could 
doubtless be increased by periodic ploughing with the definite object 
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of improving the yield and quality of the grass. This would be justified 
in the more accessible areas of fairly level ground but not in the less 
accessible parts of the range where the aim must be to produce a 
reasonably good plant cover of any kind at all at the cheapest rate 
per acre. Tn these the reopening of old trenches to retain water 
rather than silt would be of undoubted vahte, though it has nat heen 
fried yet. 

5. Comparative run-off from reclaimed and eroding land.— Since 
the canal was built the flood discharges of the many torrents which 
cross the canal at right angles have been measured, and these torrents 
can, therefore, be classified according to their run-off intensity in cusecs 
(cubic feet per second) per square mile of catchment. The warst 
offenders with a peak of nearly 1,600 cusees are those draining the 
Gujar grazing grounds of the south face, while the figures for the north 
face vary directly with the intensity of grazing. Those fairly well 
protected average 600—700 cusecs, while those at the ends furthest 
from the range headquarters, and carrying considerable grazing 
incidence either under a recognised lease or illicitly, show about £,000 
to 1,100 cusecs, Comparative figures for nalas draining from the 
Reclamation Area show a run-off which seldom exceeds 100 cusecs 
per square mile, even in very heavy storms, while in the sandy outflow 
channels, where these streams reach the lower more level ground, a 
considerable area of cultivation has been reclaimcd from the waste. 
The striking point about these reclaimed fields is that they remain in 
cultivation close up to the edge of a very narrow stream bed, whereas 
the unreclaimed torrent outflows have anything up to halfa mile width 
left uncultivated owing to the danger and damage of their sudden 
flood peaks. This in itself demonstrates clearly the advantage of 
controlled run-off and would justify a considerable outlay on reclama- 
tion work in the hilly catchments of all these torrents apart altogether 
from improving the canal regime. 

Of the four large torrents which are provided with a “level 
crossing ” sluice to allow flood water to cross the canal bed, unfortun- 
ately only one, the Jaba Khas, is in British territory and the other 
three are in the Bhimbar and Mirpur élagas of Kashmir State. This 
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Jaba Khas has a catchment of 62 square miles, about one-tenth of 
which is in Kashmir, another tenth is the northern flank of the Pabbi 
Reserve Forest ; of the rest half is exceedingly broken cultivation with 
terraced fields which vary in the efficiency of their terracing, and 
the uncultivated remainder is under uncontrolled grazing and eroding 
fast. The maximum discharge registered for these 62 square miles 
is 56,600 cusecs—an intensity of 915. cusecs per square mile, To 
give some conception of the amount of silt carried by these streams, 
I quote the Trrigation Department’s figures* for two floods of the 
1936 monsoon caused by rainfalls of 3-70 and 2:70 inches: 

ee 


Silt content | Silt carried in one hour. 
coarser 
Volume of Total silt | than 0-075 - 
q t, om. 
flood. sonnen iam. : Total. Coarse, 
Cusecs. Per cent. Per cent. Tons. Tons, 
11,200 1-15 0°18 23,000 3,600 
27,750 2-04 0-30 102,000 15,000 
These figures show how rapidly the carriage of silt increases with the 


intensity of the run-off. Out of the total ailt carried, a great deal is 
fine colloidal] material which is carried clear away to irrigated fields 
or straight to the ser, Out of the remainder, however, there is 
sufficient to upset the carefully calculated series of canal gradients 
and even of the main river itself, as is seen from the way in which 
Thelum City is being continually menaced by flooding, due largely 
to the raising of the river-bed in the neighbourhood of the city by its 
own persistent deposition of coarse erosion debris. 

Further striking figurosare given by a groupof seven canal syphons 
carrying the drainage from a tract of country to the south-east of the 


* T gotnomloige with grateful thanks the help given me by Mn, 8, Crump, 
O.LE., Superintending Engineer, Upper Shelam Geral, in supplying these fgures 
aad much other nacfut information about canal contitions.-RALG. 
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Pabbi ;range; when the canal was built this was mostly gently sloping 
waste land suffering from sheet erosion, the only steep ground being 
the south face of the Pabhi. The run-off from this area totalling 228 
square miles was formerly vonsiderable, floods prior to 1921 registering 
94 cusecs per square mile. Since then, however, much of this land 
has been brought under properly terraced cultivation, partly through 
the partition to private individuals of what was formerly common 
grazing ground. The effect has heen to reduce the run-off from this 
very large area to an almost negligible quantity as no floods have been 
tecotded since then, The reclamation of three of the large south- 
face Pabbi torrents within the reserve probably is to a small extent 
responsible for this improvement, but most of the credit must go to 
improved cultivation methods in the terracing of waste land. 

6. Future development.—The interest of the Irrigation Depart- 
mont has been enlisted afresh in @ programme designed to control 
run-off from obvious danger points which have now been defined more 
clearly than before by means of the analysis of run-off intensity data. 
Past experience in the very trying local climatic conditions shows that 
any programme must include the following heads : 

(1) Control of grazing—Do away with all grazing in the forest 
resorve and substitute grass-cntting for grazing as far as possible 
within the reserve and in village grazing grounds. 

(a). A larger protective staff is required to prevent illicit grazing. 
particularly in the Jess accessible beats at the ends of the 
tange furthest from headquarters and along the rights of 
way which traverse the range, : 

(6) Land acquisition of those areas outside the present reserve 
which constitute danger points, notably the grazing grounda 
of & group of Gujar villages in the south-west. 

{c) Demonstration and propaganda amongst villagers for the 
proper maintenance and stall-feeding of smaller herds of 
selected animals. This is the surest way by which they 
can be induced to improve their anima! husbandry without 
recourse to repressive legislation for the reduction of flocks 
and herds, 
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(2) Control of run-off—Check and delay drainage of surface 
water in order to give vegetation a chance of establishing itself. 

(a) Cut down or blast down vertical cliffs of soil in the heads of 
nalas to a slope somewhere near the natural angle of repose, 
and provide diversion ditches to lead surface water off by 
less vulnerable routes. 

() Plug V-shaped gully channels with sills of loose stone to stop 
cutting action of waterand delay run-off. The larger aills 
will have to be bound in wire cages. The use of temporary 
check dams made of perishable material, such as brushwood 
and poles, is only justified in nala channels with a very 
gentle slope. The whole topography is so steep and broken 
in this arid zone that vegetation cannot by itself be expected 
to prevent erosion entirely, and with the rotting of tempo- 
rary structures on steep gradients damage is likely to occur 
afresh. . 

(e) Build earth bunds with a clay core at chosen sites in the 
larger nala beds where a considerable quantity of water 
can be impounded without fear of bursting. Drop-inlet 
culverts or pipes must be provided to control the level of 
the impounded water 

(d) Dig contour trenches in short lengths in echelon at frequent 
intervals on all moderate slopes. 

(2) Plough contour ridges on all gentle slopes. 

(3) Control of erosion.—Encourage a better plant cover by the 
following means : 

{a) Monsoon sowing of mesquite and other useful tree and 
shrub species along trenches and bunds. 

(6) Monsoon transplanting of Agave and Opuntia succulents in 
the shade of trees already established. 

(ec) Ploughing and sowing of fodder grasses on all gentler slopes ; 
transplanting of grass roots along bunds. 

(d) Transplant kana grass (Saccharum munja) in the sandy out- 
flows of nalas in order to check pace of stream in flood. 
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(4) Improve cultivation methods by the following means : 

(a) By assisting zamindars to take up stream training work 
for the hetter protection of existing fields and reclamation 
of land now derelict owing to menace of floods, 

(b) By encouraging a better standard of watt-bandi, which is the 
local equivalent of the American contour terracing, for 
trapping and holding a larger percentage of the rainfall on 
their fields, 


THINNING PRACTICE IN CONIFEROUS FORESTS 
By N. G. Prine, LFS. 


Summ ery.—In the early days of forestry in the Punjab and the Frontier faetars 
such as inaeoossibility and sinall staff provented thinnings on the present scale, 
However, some of the finest woods to-day: are the result of past thimings. ‘The writer 
strosaos the tact that heavier grades of intensity now practised wore then not feasible, 
Shelterwood plans increased the arcu under thinnings. but the tendency to thin too 
lightly remained until a heavier school emerged ax the result of experience. The 
importance of Punjab Forest Leaflets No. T (Trevar, 1981) and No. 2 (Glover, 1982), 
whioh lave had an oxeellont effect on thinning practice, is stressed. 


Dealing with the classification of thinnings the writer agrees with Gorrie that 
“@” grado has bown vory widely interpreted, and, in practice, frequently covers CAD 
to the benefit of the crops. Tho writer also includes paragraphs on sclection forest, 
plantations, spacing, thinning eyele, kinds of thinnings, broad-leaved forest, research, 
ote, quoting wall-known authorities to support his views, 

Concluding he pays tribute to the work of Dehra Dun and Ghoragali trained 
subordinates and shows that the Inst decade has scen a marked tendency towards 
heavier thinning, evolutionary rather than revolutionary, the natural sequel to 
experience, 


The necessity for thinnings was of course realised in the earliest 
days of forest: conservancy in India, which is natural considering the 
fact that most of our early forest officers were trained in Germany 
or elsewhere on the Continent. The selection system was the method 


of treatment generally in force, but in numerous areas, which had 
been. heavily overfelled previous to forest conservancy, improvement 
fellings and thinnings prescribed by area were the rule, To quote 
from the Simla Working Plan (Hart, 1898): “in the improvement 
fellings the main thing to be attended to is the removal of the malformed 
trees wherever these are standing over or interfering with good advance 
growth, or wherever they are no longer required for natural reprodue- 
tion. The object of the thinnings is to promote the growth of those 
poles which are destined to be the mature trees of the future.” 
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Improvement fellings weré particularly necessary in the more acocssible 
forests, because previous to the introduetion of forest conservancy. 
contractors had removed most of the turger und hetter stems and had 
left all the malformed ones. There is no doubt that as a result of 
these improvement fellings our forests have greatly improved and the 
number of malformed trees has been greatly reduced. Needless to say 


the earliest contractors paid no attention to thinnings, so that when 
the working plans were first introduced the better stocked areas 
were as congested as some of our remote unworkable areas are to-day. 
With the exception of certain accessible areas, thinnings under the 
older plans were of necessity made at comparatively long intervals to 
conform with the selection felling cycle. There was of course no 
classification of thinnings, and marking officers worked in the light 
of their own oxperience, A sound common-sense tule was to mark 
so as to ensure that the thinned crop would have sufficient growing 
space for the greater part of the thinning cycle and close up during 
the second half. Much excellent thinning work was done and many 
of our finest woods evolved through the attention paid to thinnings 
in carlier Gays, On the other hand lack of communications made 
marketing of thinning produce far more difficult than it is to-day. In 
the early periods the Divisional Forest Officer and his staff had to 
pay special attention to forest settlement, road construction, demarca- 
tion, ete., which left him much less time for personal attention to 
thinnings than is the case at present. We should also remember 
that the old divisions were larger in area than the present ones and 
that the staffs were much smaller, Above all it must be borne in 
mind, that the state of woods when first taken over, and for a 
long time after, was such that heavier grades of intensity now feasible 
were then silviculturally impracticable. 

With the advent of working plans based on the shelterwood 
compartment system, Murree Kahuta (Jerram, 1915) and Kulu 
(Trevor, 1919) followed by many others written on the same lines, it 
became obvious that cleanings, carly thinnings and regular thinnings 
were essential if the objects of management were to be attained. 
There was no standardization, Int working plans gave adequate 
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details of the nature of thinnings required for the various types of 

woods met with and emphasized the necessity for frequent and regular 

thinning. 5 

The progress of thinnings was satisfactory in so far as all 
merchantable and some unmerchantable forests were thinned, and 
great attention was paid to cleanings and early thinnings. In 
practice the intensity of thinnings varied considerably according to 
the experience of marking officers. It was noted that the more capable 
and experienced thinned more heavily than the inexperienced, and 
it is true to say that the general practice of thinning was on the light 
side even for the comparatively short ten-year cycle in vogue. The 
following reasons accounted for the tendency to thin too lightly: 

The feeling that a light thinning does at least improve the crop 

“and, if necessary, more trees can be removed, and that trees once felled 
cannot be put back. 

The difficulty for the novice of picturing the result of his markings 
when felled, and of realising the tate at which the canopy again closes 
up. Huropean training, mainly among shade bearers, may be largely 
responsible for a tendency towards light thinnings. 

Our forests were full of smal! blanks and the removal of large 
trees prescribed outside P. B. I. was bound to create small gaps, which 
tended to enhance the gup bugey. Inexperienced markers, including 
large numbers of gazetted officers who joined the Service after the 
War, were naturally frequently in doubt, and in consequence the 
tule “ when in doubt leave” was over-applied. Thinning is an art 
which can only be perfected by experience. 

With practice and by noting results the tendency to thin much 
too lightly was overcome. The general increase in intensity that has 
undoubtedly occurred during the last decade is also largely due to the 
tuition and example of Mr. Glover and others of the (then) heavy 
thinning school. Practical demonstration by felling sample thinning 
areas was found to he the best method of introducing the desired 
intensity of thinning throughout the division. 

When the shelterwood working plans were prepared there were 
still great irregularities in all blocks, and numbers of large trees, 
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including misshapen and over-mature trees in P. B.s III and IV, had 
to be removed, Improvement fellings, generally termed supplement- 
ary fellings, were prescribed by urea along with thinnings, but in 
some cases, notably in Kulu and Rawalpindi, the prescriptions were 
abused, A modified form of shelterwood plan Balsan (Glover, 1926) 
prescribed the yield of large trees outside P. B. I by volume and gave 
the numbers of I class trees removable in each compartment, thus 
regulating improvement fellings. For P. B. I it also prescribed the 
retention of compact groups of pole-cwm-tree woods, aud, on steep 
ground, selection type forest, thus reducing the nef area under 
regeneration fellings and increasing the gross area under thinnings. 
This became the standard plan for our hill forests other than those 
treated under selection system working plans. Some of the selection 


working plans permit shelterwood fellings on easy ground and many 
of them include larger or smaller areas of forest requiring the same 
type of thinning as in regular forest. By 1930 the majority of 
merchantable hill forests had been thinned at least twice, and although 
many of the high level fir and oak forests remained untouched, much 
admittedly unprofitable thinnings had been undertaken. Punjab 
Forest Leaflet No. 1 (Trevor, 1931) was issued to ensure a general 
application of the principles of thinnings and continuity of policy, It 
showed that thinnings are made not only to increase increment but 
also as a measure of fire protection, a matter of great importance in 
pure pine woods and woods containing a mixture of pines. It 
emphasized the necessity for early and frequent thinnings and insisted 
on their operation in areas under regeneration (e.g., P.B. I and the 
youngest P, B. under the shelterwood system) even though the disposal 
of the cut material, which must not be left on the forest floor, 

involves expenditure of considerable sums of money, 

For plantations it prescribed that the number of plants be reduced 
to the necessary minimum and gave standardized distances of 6’ x6" 
for square planting and 10’x6’ for line planting of deoder. For 
even-aged crops the Indian classification of thinnings described in 
UE.R., Vol. XV, Part I, serves as the standard, B grade thinnings 
were prescribed by the leaflets for first thinnings, C grade for all other 
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thinnings up to 20” diameter and B grade thinnings in certain cases 
where preparatory fellings weré deemed necessary. "For uneven-aged 
crops excellent rules were given and the maintenance of a canopy of 
undulating profile was the gniding principle, grades of thinnings being 
applied for groups of trees, each group being treated on its merits 
and great caution being taken to ensure that the numbers of trees 
approaching maturity, on which the future yield depends, were 
not unnecessarily reduced. By this time a satisfactory state of 
efficiency in thinnings had been reached, but there was a conaider- 
able controversy concerning unprofitable thinnings. Punjab Forest 
Leaflet No, 1 ruled that the thinnings should commence early and be 
repeated as often as necessary subject only to the consideration that 
inflammable material was not to he left lying on the forest floor. 
Large areas were in consequence left unthinned. Since then, in some 
cases where woods will eventually prove profitable, thinnings have 
been made and the trees left lying. As Mr. Champion points out 
‘the economic side of thinning operations in young crops continues 
largely a matter of opinion—often emphatic opinion.” We feel that 
this is a matter of forest policy best left to the Administration and it 
will be out of place to discuss it here. Thinnings for rightholders 
also afford a difficult problem. The habit of distributing in advance 
and then marking the forest accordingly is silvicultuvally most 
nnsound. Marking a section for several years’ supply to rightholders 
does not always work well as rightholders by no means invariably 
take the trees granted. Granting of timber abundantly at the time of 
thinning and reserving a section to meet interim and urgent demands 
is sometimes practised, but the difficulty ef supplying rights and 
at the same time ensuring the best silvicultural practice will remain, 
A reasonably generous policy is indicated, remembering that rights 
are rights and that villagers help us enormously by removing un- 
profitable produce. 

Apart from such cases thinnings are effectively carrying out 
the definition given in P. F. L. 1, 2.¢., to lessen the crowded condition 
of the crowns of the best trees in a canopy so as to favour their 
development, 
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Classification of thinniigs.—1.¥.R., Vol. XV, Part I (1930) gives 
four grades of ordinary thinnings as follows: 
A=Light thinnings 
B=Moderate thinnings 
C=Heavy thinnings 
D=Very heavy thinnings 
and two grades of crown thinnings (LC grade) and heavy crown 


_ thinnings (HC grade). The heaviest grades of thinnings D and HC 


lead naturally to heavy increment fellings. The illustrations have 
come in for considerable criticism because they show a much heavier 
result than the text justifies. This, coupled with the fact that C 
grade is termed heavy ordinary thinning, had led to a very genera) 
adoption of ( grade, As a natural sequence C grade was frequently 
used to cover light crown and D grade fellings wherever crops required 
them, and, considering thesame mistake oceurred in sample plot work, 
no blame attaches to ordinary foresters, in fact the reverse is the case. 

Practical foresters will note that these classifications apply to 
even-aged high forest, that D grade must have a wide range and that 
Hawley’s Plate 1 (Unthinned Forest) is used as datum for four 
ordinary, two crown grades of thinnings, an increment felling, which 
also serves to illustrate a secding felling, or coppice with standards. 
The fact that Hawley has used an extremely congested crop as datum 
is unfortunate, because even fora C grade thinning 61 per cent. of the 
total number of trees are removed, including an abnormal number of 
defective dominants, which would not occur in forests that had been 
tended. Obviously 30 or 40 years’ thinning practice has given a very’ 
much better average type of crop than that depicted, and the per- 
centage of trees with normal crown development and good crown 
form is very much greater, thereby greatly lessening the intensity 


_of a © grade marking. It is’ easy to be wise after the event, but 


experienced foresters realised that very heavy thinnings (D grade) 
must break the canopy for relatively Jong periods, and thereforo ' 
the heavy thinnings (C grade) has been naturally favoured by many 
administrations. In practice C grade was stretched to cover ordinary 
grade thinnigge of crown thivnings as seemed desirable by the 
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markers or inspecting officers, and it is a fact that generally C 
becaine C/D in well marked compartments, Let ib be remembered 
that although Divisional Forest Ofticers and their staffs had little 
or no research practice wherewith to apply grades, they did by 1930 
have considerable thinning experience. 

AC grade thinning rules that all the dominated and suppressed 
trees had to be removed, while no good dominants (=Ja trees) may 
be removed, In practice it was frequently found necessary to remove 
some of the good dominants in order to ensure that their neighbours 
could develop, and it was also found advisable to retain some of the 
dominated and suppressed trees in many types of woods. In order 
to overcome this and similar difficultics that arose, Punjab Forest 
Leaflet No. 1 (a), “ Practical hints on thinnings in coniferous woods ”’. 
(Glover, 1932) was issued. Mr. Glover prescribed grade C as that 
defined in Howard’s Pamphlet 1931 and likened the operation to that 
formerly defined as a light crown thinning. This amalgamation of 
ordinary and crown grades of thinnings allows considerable elasticity 
and is, therefore, well suited to our typical hill forests which are fre- 
quently mixed and irregular or regular only in groups. Other factors 
such as incomplete stocking, two-storied forest, constant variation of 
site quality, the necessity of favouring the more valuable species and 
the necessity of marking in a closed canopy, where the removal of a tree 
may result in a heavier grade than that prescribed, make application 
of the single type or grade of thinnings impracticable everywhere in 
vur forests. The pamphlet includes @ practical guide for cach of the 
main coniferous types und ulso for mixtures including broad-leaved 
trees. The necessity for removing suppressed trecs in inflammable 
pine forests, the desirability of retaining broad-leaved trees and the 
advantages of an admixture of spruce and silver fr as a lower story in 
kailand deodar woods are points specially emphasized. A particular- 
ly happy and far-reaching feature was the inclusion of crown markings. 

Selection forests.—Forests of this type occupy extensive’ areas 
on steep and precipitous ground where regular working under the 
shelterwood system is impracticable, and they also include large tracts 
of remote and unmerchantable woods whose chief value is the 
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protection of the soil on catchments in areas of very heavy precipitation. 
Our selection forests include all types of forests met with in the 
coniferous belt and two of the main objects of management are to 
keep the ground covered and to produce clean timber of large dimen- 
sions. Punjab Forest Leaflet No. 1 includes excellent rules for 
thinnings in uneven-aged crop managed under the selection system. 
Many of our selection forests contain groups on comparatively easy 
ground where ordinary grade thinnings can be practised, but, speaking 
gencrally, thinnings of the crown grade type are most suitable and the 
points emphasized by Mr. Glover apply equally to selection forest. 
The higher elevation selection forests contain large areas of spruce 
and silver fir and the lower selection forests include many woods on 
steep hot slopes where thinnings must be light. Considerable in- 
filtration of side light ie afforded on steep slopes to the encouragement 
of uneven-aged forests. In heavy snowfall regions, such as the Kagan 
valley, it is advisable to keep the crop irregular to minimise the risk 
of avalanche and snow-slide. 


Inaccessibility, damage by removal of large trees on difficult 
ground and the large proportion of unmarketable species, all tend 
to increase the difficulty of applying a systematic thinning regime to 
the same extent as in many of our forests under the uniform system. 
The greatest importance attaches to the mixed deodar kail, fir and 
broad-leaved forests, which produce the finest timber; unless some 
unprofitable thinning in favour of more valuable species is done, 
natural selection will favour the less valuable shade bearers. 
Asa rule the thinning cycle must. coincide with the felling cycle, which 
generally takes place at intervals of not less than 15 years, but, in 
valuable blocks where deodar is introduced artificially, cleanings and 
early thinnings are practised as required. 


Plantations.—These are a special feature of Indian forestry and 
afford excellent data for thinning research, Besides the plantation 
of blanks, such as the chir pine plantations of Cantonments in the 
outer hills and the magnificent deodar plantations of the inner hills, 
a great deal of plantation work has been done to increase the mixture 


soa InvtAN FORESTER { May 


- of desired specics in regular and irregular forests. In the chir forest 
the clearing technique practised in Hazara and the dibbling and 
subsequent tending process described in Indian Forester, July 1932 
(Allah Bakhsh), very definitely facilitate subsequent thinning control. 
conversely, small patch sowing leads subsequently to waste and 
difficulty. Careful and well conceived plantation work Ieads naturally 
ta good thinning practice as instanced by the results in the deodar 
plantations of Kulu and elsewhere. The automatic stick method of 
cleaning proved most useful in the past; with the present experience 
gained in most ranges semi-automatic cleaning in favour of the best 
stems is preferred. Square planting is regarded with disapproval 
by many foresters, and planting of 5’x8’ leads to easier thinning 
control than 6’ x6’, but on steep and rocky ground exact spacement 
naturally gives way to one that suits the plants to the soil. 

The standard planting distances prescribed for deodar, 
6'x6’ for square planting and 10’x6! for line planting, have been 
chosen in order to save the heavy early tending costs. They do in 
fact reduce plantation costs. From a glance at the Multiple Yield 
Tables for Deodar (Champion and Mahendru) it would seem that, 
unless thinnings were to be postponed for a very long time, a heavy 
gtade must operate ; there is, however, one important consideration. 
For plantation work closure to browsing is essential except in remote 
or inaccessible areas, and considerable natural regeneration ean general- 
ly be relied upon. In practice widely spaced deodar plantations will 
include naturally sown. kail, spruce, silver fir, oak and other broad- 
leaved species. Much of the naturally sown kail must be treated as a 
weed, or it will-certainly suppress deodar, but as proved by results in 
many deodar plantations kail and deodar mixture can be maintained. 
The net result will be a desirable mixture with a much closer spacing, 
which lends itself to lighter grades of thinning in favour of deodar. 
Contonr line plantations in high, dense bush, where the bush prevents 
invasion of naturally sown species and considerably cleans the deodar 
will remain widely spaced. Here, and in deodar belts kept pure for 
fire control heavier crown development must ensue, and pruning 


might be considered. 
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Spacing. —It is important to remember that, while defective stems 
are, removed, any type of thinnings in Classification of Thinnings, 
Vol. XV, Part I, is based primarily on the canopy, and thinning must 
be practised silviculturally according to the development of crowns 
and their relation to each other. Let us take the case of two acres on 
the same site quality, one acre being planted with deodar 5’ x5’ and 
the other 8’ 8’, If both were left for 25 years and the same grade 
of thinning (say B) were done in each, the 5’ x5’ plantation would 
still have a considerably closer spacing than the 8'x 8" plantation, 
neither would spacing be the same if the same grade of thinning in 
cach case were based on the removal of the percentage of the total 
volume. In other words wider planting and wider spacing in youth 
lead to wider spacing (within limits) for a given grade, This shows 
how dangerous it is to use spacement figures as a guide to, or check 
on, thinnings. In their Multiple Yield Tables for Deodar, Messrs. 
Champion and Mahendru state that recent thinnings in old and 
new plots were marked on the silvicultural prescription of the standard 
thinning scale, and that checks based on the relation between number 
of stems and crops diameter were used only in case of uncertainty. 
They stress the fact that we may expect a much higher crop diameter 
from wider spaced woods properly tended from youth up. For ordinary 
thinning practice, as an occasional check for cases of doubt, a guide 
based on a diameter espacement ratio as given in P. F. L. la (Glover) 
is the safest. 

The thinning cycle —There can be no precise time table for cleanings 
and early thinnings ; the present practice is to make them when and 
as required. P.F.L No. 1'(Trevor) gives as a general guide, for 
natural seedlings, an average espacement of 4’ 4’ when young trees 
are 6‘ high. This is a very wide eatly spacing compared with the 
Multiple Yield Tables for Deodar (Champion and Mahendru), but is 
merely an early adoption of the correct principle that thinning promotes 
both height and diameter growth and is designed to avoid costly 
thinning at a later stage, The sequel, an espacement of about &" for 
an average diameter of over 8" may even be loo low, bul the poi 
js that every endeavour is made to start thinvings on sound lines; 
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foresters who have had to mark very congested crops will appreciate 
this. 

The relation between the intensity of the thinning and the interval 
is so important that a brief appreciation regarding the general aim is 
called for, Mr, Homfray, Silviculturist, Bengal, writes: “In Europe, 
it is generally accepted that a thinning should be made of such an 
intensity that the canopy will close up within half the period between 
successive thinnings, and allow fhe struggle between individual trees 
in the second half of the period in order bo encourage height growth 
and clean boles.” Clean holes are a most important consideration, 
and for a comparatively short ten-year cycle, in woods where height 
growth is still vigorous, the closing up of the canopy at half time is 
probably about right for silver fir, spruce and deodar, For light- 
demanders, which generally have wider crowns, such as kail, chir and 
walnut, closing up could be postponed, For longer intervals and for 
older forests with well cleaned boles, the closing up period can be 
postponed till, say, 2/3 of the interval has elapsed, 

The relation between the grade and the cycle is making itself felt 
in the Punjab in divisions where thinnings have been operating, until 
lately, on a 10-year cycle. The earlier thinnings dealing largely with 
congested woods had to be light and the 10-year was. well suited to 
grades of the B and C and light crown fype. The present practice 
ig necessitating an increase of the cycle to 12 or 15 years in many 
instances. 

Té stands to reason that one cannot practise very light thinnings 
at long intervals without intense congestion ; neither are very heavy 
thinnings feasible at short intervals, because the canopy would not 
have closed up at the end of the interval. The practical ideal lies 
somewhere between very light and very frequent thinnings, which we 
cannot afford, and very heayy thinningsat long intervals which will 
give us low-branched trees of poor market value. 

There isa strong, well founded tradition that the earlier thinnings 
should be light and frequent, and the importance of reducing the 
intervala between thinnings as much as possible when height increment 
is culminating, was emphasized at the last Empire Conference, South 
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Africa. The following is suggested as an example of progressively 
heavier thinnings and longer intervals for coniferous woods under 
shelterwood management, past the early thinning stage: 


Crown. Ordinary. Interval. 

Light . C 10 years Repeating 

Moderate .. C/D 10—15 years if 

Heavy . D 16 years necessary, 
Preparatory. 


Modified a8 necessary to suit the species, progress and crops retained 
beyond the rotation, etc. 


_ Under shelterwood plans, management can go a very long way 
to meet the interval requirements of forests, because in practice the 
usual 10-year cycle rarely rotates exactly, and at revision W. P. 0.8 
put forward Cpts. in need of fhinnings and put back others, Some 
such scheme, in conjunction with our present planting and early 
tending practice, would seem to combine the aim at growing clean 
boles with healthy crown development, About the time woods 
reached P. B, I, they would be fully prepared and left to put on the 
maximum crown development and increment. 


Under selection management the thinning interval must conform 
to the felling cycle, generally 15 years, Perhaps the best results 
can be obtained in irregular forest by removing all unsound trees as 
early as possible and thinning subsequently so as to ensure that after 
reaching middle age all trees can be left to mature. As Mr. Bourne 
points out (The Efficiency of Irregular Stocking) the proportion of 
mature trees to thinnings is thereby increased: a very important 
consideration in remote forests. Even in group selection it should 
be possible to eliminate thinnings of IT class trees, 


Kind of thinning.—P. F. L, la recommends Howard’s modification 
of © grade, resembling a light crown thinning, and thereby affording 
just that elasticity required. Professor Troup shows that the old- 
fashioned distinction between crown and ordinary grades has broken 
down in modern European practice and the two merge for the benefit 
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af the crop.* We are dealing mainly with forests already thinned 
and the marking officer will he guided by what has gone before, The 
necessity of cutting suppresse and dominated trees in inflammable 
pine wood, more or less enforces ordinary grade marking. Elsewhere 
there is probably a preference for crown grade thinning which, by 
giving the maximum of help to the best stems may afford a mare 
valuable final yield ina shorter time, Also, well made crown thinnings 
are better snited to mixtures of species with different light require- 
ments and naturally they are preferred where irregularity is aimed 
at, A point to remember is that, should a reversion from shelterwood 
to selection be desired, it would be definitely easier in the case of crown- 
thinned forests. With our present practice, however, there is no sharp 
distinction and marking officers will frequently find themselvey 
marking crown and ordinary grade thinnings as needed in the same 
compartments, 

Broad leaf forest,—Within the coniferous belt. hardwoods, and 
capecially the oaks, occupy large areas, and broad-leaved species ofter: 
predominate along nalas and on damp localities in conifer woods. All 
three of the common oaks have been extensively worked in Simla 
and en passont it may be noted that while improvement fellings 
prescribing the removal of oak in favour of conifers had been too 
heavy, .thinnings in oak coppice or high wood have generally been 
too light. Apart from the desirability of broad-leaf for timber. 
catchment and other purposes, oak, poplar and other species form 
excellent hosts for conifers, which break through a broad-leaf canopy 
ina really amazing manner, frequently to forma canopied storey above. 
Such is probably the origin of many of our finest conifer woods. On 
the other hand, with the present grazing and lopping incidence, 
broad-leaf succession stands a much poorer chance. The days of 
girdling broad-leaved trees are past and it is true to say that the 
present thinning practice in conifers is to preserve a. broad-leaf mixture 
in order to improve the quality and decrease the fire hazard. 

Research.—Considerable scholarship is needed for forest research 
because the precise assessment of the main factors involved, not only 
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at the commencement but during the course of the experiments, 
is extremely difficult. As regards tho technique and the lines which 
thinning experiments should follow, the writer cannot give an opinion 
aa he has no research experience—‘ one must first become an oarsman 
before handling the rudder’ (Sulla), Mr, Laurie promises us a 
different classification of thinning for young crops in which crown 
competition and suppression have not réached their fyll effect, and, 
at the South Africa Conference, Mr. O’Connor gives an excellent 
example of an experiment dealing with planting distances and thin- 
ning. Tt is understood that Dr. Gorrie is preparing data correlating 
the size and vigour of individnal crowns in sample plots with their 


response to growth. We certainly need to know more’ about the 


thinning eycle in relation to thinning intensity, and in time we shall 
probably be able to apply general thinning ‘regimes forthe more 
valuable species and prediet the ultimate survivors of the crop at 
an carly stage. The forest research officer is handicapped by the 
fact that he cannot use models, like the ship designer or seroplanc 
designer, and thinning experiments are bound to take a long time, 
A great deal of work has been done in reeent years hy Mesars. 
Howard, Champion, Mahendru and others on conifers, and we can 
leave the matter in the hands of the central and provincial silvicul- 
turists with the knowledge that thinning research is recciving adeqnate 
attention. 

The. job and the man, —Our forests are still largely in the transi- 
tional stage from virgin forest, and inany of them have suffered from 
fire and over-grazing. Full stocking throughout a whole compartment 
ix rare; ia some cases one passes throngh acres where practically nothing 
is removable, and in others dense crops are met with interspersed 
with small blanks where outside trees must be retained, The 
necessity for maintaining a mixture, for favouring valuable species 
and the frequent alternative cither of thinning more heavily ‘than 
prescribed or leaving unthinned, call for experience and common 
sexe. The responsibility for seeing that thinnings are properly 
earried out Hes with the D. F. 0. His job is to inspect, instruct and, 
where necessary, ta correct, The hest method of indication, is to 
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Mark, very carefully, sample sections of, say, 10 to 20 acres, felling 
where possible in cases of doubt. This is far more important than 
an attempt at marking large areas himself, for that purpose he has a 
band of skilled Dehra Dun and Ghoragali trained subordinates, of 
whom some will probably thin on a large scale better than the D. F. 0. 
Some of the best thinning that the writer saw was in the Gallis and 
Siran valley of Hazara, that was before the days of the leaflets and 
tribute is undoubtedly due to Mr. Greswell, the author of the working 
plans. Tt also tends to show the major part played by the D. F. 0., 
heeause in those days divisions were small and he was able to give 
the maximum of personal attention to thinnings. 

The thinning leaflets.—These are of the greatest importance in 
modern practice because they officially override all prescriptions in 
working plans of the Punjab and N. W. F. P. No two forest officers 
mark identically, and, as pointed out in the Classification of Thinnings, 
there can be. no sharp distinction between successive grades. 
Granted that clasticity is particularly desirable, the need for ensuring 
the general principles of thinnings and continuity is obvious. The 
writer feels that they have succeeded admirably, but that this is due 
in large part to the practical manner in which the rules have been 
applied. The general prescription of C grade thinning affords an 
excellent example. As Dr. Gorrie (Gradations in Thinning Intensity) 
points out: “There is perhaps also a tendency amongst senior 
officers to Iabel as ‘ C grade’ what they personally consider a suitable 
intensity of marking, as this is the most popular classification, and 
then expect their subordinates to adopt this particular standard as 
C grade, no matter whether it really coincides with any official standard 
or not.” Speaking generally, senior officers have not been disappointed, 
and “Ci grade ” has covered anything from light thinnings in congested 
pole woods to heavy thinnings where required, stopping short only at 
preparatory fellings for which the label D is used. The average 
intensity for ordinary grades probably approximates to C/D, and 
medium rather than light describes crown grade practice, but our 
practice distinguishes no artificial barriers and kinds and grades of 
thinning are made at discretion. ‘The leaflets have been @ help in the 
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Simla division and everywhere they have had a steblising influence. 
The above remarks apply to regularly thinned merchantable woods. 
‘Wo possess 2 vast unworked forest area, where the first thinning will 
necessarily be light, and, in some of our forests prescribed for thinning, 
C grade or light crown thinnings are quite heavy enough. Therefore, 
if the leaflets are modified to conform to actual practice, elasticity 
remains essential. 


Conclusion.—The last decade or so has seen a marked tendency 
towards heavier thinning, evolutionary rather than revolutionary, 
the natural sequel bo experience of the results of past, und generally 
lighter, thinnings, 


THE ROLE OF TREATED TIMBER IN INDIAN 
STRUCTURAL ECONOMY 


By S. Kamusam, MT. E. (Inp.), Trvsur Devetorment 
Orriczr, Forust Rusarcu Inerirure, Denna Dun. 


Summary.—The article discusses how treated timber can play an important 
rélo in the structural economy of this country. It is essential, however, that 
channels of waste in the production, distribution and utilization of timber should be 
dammed for obtaining the best economy out of treated timber. As far as ultimate 
economy goos, the present practice of using expensive naturally durable timbers is 
hardly correct. Wastage in the storage, conversion and reasoning of logs sbould be 
reduced tos minimum. Better distribution and marketing facilities, especially for 
treated timber, should be inaugurated. Standardization of gradce, sizes and shapes 
should be taken in hand. Non-durable timbers without preservative treatment 
should not be employed, Timber should be treated according to keitntific technique, 
preferab under pressuro. The preservatives used should have a sound scientific 

and should have survived severe testa. Timber structures should be designed 
and joined according to the latest ideas of timber engineering, It is also stated that 
for structural purposes a diameter superior to 14 inchos is hardly necessary so thet, 
as far as use for structural engineering putposes is concerned, a shorter period of rota- 
tion may receive consideration from forest officers. 


« Political economy and social economy are amusing games ; but 
vital economy is the philosopher’s atone.” 

~-George Bernard Shaw. 

Never has the world witnessed engineering construction carried 

out on such a stupendous scale as during the last five or six decades, 


The world has been knit into one small unit, most countries having 
bean connected by bands of glistening steel with giant locomotives 
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fhundering over them, Skyserapers with scores of storeys, éach 
accommodating a few thousinds of souls enjoying modern comforts, 
have been put up. Within an astonishingly short period, bridge 
engineering has become an accurate science. Several remarkable 
bridges have been installed over rivers that had hitherto defied the 
wit and efforts of man to span them. Tn spite of such a colossal 
upheaval in enginecting construction. the question might. be asked : 
“ Are there any leaky taps, are there any channels of waste in the 
present-day choice and employment of structural materiala— 
especially in India?” As far as India is concerned, the answer is in 
the affirmative, It will be shown that one of the oldest and the most 
ideal materials of construction available in Tndia has been cither 
sadly ignored for constructing modern structures, or is, often, badly 
abused where it has heen chosen in preference to others. 

The main channels of waste in India as regards the choice and 
employment of structural materials with special reference to timber 
may he classified as follows : ; 

1, Waste in selection of structural materials : 
(a) Ignoring the claims of timber and employing steel and 
concrete ; and 
(6) empluying some vety expensive timbers because of their 
natural durability. 
2, Wasie in production and distribution 
(a) Growing trees to too large and unceonomical a diameter ; 
(b) waste in storage, conversion and seasoning of logs, etc. ; 
() lack of distribution and marketing facilities for treated 


timber ; and 3 “ 7 
(d) lack of standardization of structural grades, sizes and shapes, 
3. Waste tn utilization 
(i) Insufficient, inefficient or uneconomical protection of timber 
against fungi, insects and fire. 
(a) Kmploying non-durable timbers without preservative 
treatment ; 
“(b) treating timber by faulty or ineffielent technique ; 
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(c) employing’ costly and uneconomical patent ‘“ nostruths ” 
of wood preservatives; and 
(d) treating timber structures after they have been framed. 

(ii) Uneconomical, inefficient or unscientific design of timber 
structural members. 

(2) Employing rectangular cross-section where round-section 
can he used with equal facility, less cost and waste; and 

(6) employing faulty or uneconomical design of timber structures, 
especially at the juinis. 

The science of the selection, production, distribution and trent- 
ment of timber and its fabrication into structures is based on the 
current status of forestry, engineering, business management, physics 
and chemistry, A river can rise no higher than its source, and waste 
can appear only when a given process or operation is carried on at a 
lower level than the present state of human knowledge warrants. 
Such a level is constantly rising as a result of extensive research all 
over the world so that the structural timber engineer has to endeavour 
to raise the level of efficiency of his work to reduce waste to a minimum. 

Tt is no exaggeration to suy that engineering construction and 
maintenance work, costing several crores of rupees, is carried out 
annually in India. Yet, it might be asked: “Has even a fraction 
of the claims of properly treated timber in modern engineering 
construction been appreciated ? Has a proper inventory of Indian 
structural timber resources been made? Has any definite scheme and 
policy been worked out for the use of treated Indian timbers in the 
various private as well as governmental public utilities of the country ? 
Isit necessary to give a new orientation to Indian forestryif an extensive 
utilization of Indian timbers in engineering construction is. not 
merely a matter for speculation but an imminent pessibility ?” 
Several similar questions may be asked, but the very basis of the whole 
matter which is that treated timber can compete suecessfully with 
steel and reinforced concrete for most structures has not yet been 
accepted by engineers in this country ; most of them have not even 
seriously considered the question. 


e 
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The waste involved in the selection of steel and concrete in 
preference to treated timber for various structures like railway and 
highway bridges, electrical poles, cross-arms, etc., is of a serious 
nature. 

A tragic waste nearly as serions as using steel and concrete in 
place of treated timber is instanced in the employment of very ex- 
pensive naturally durable timbers—although produced in India—- 
in place of antiseptically preserved non-durable timbers for use in 
outside locations, and also in their employment for purposes where 
a high resistance to fungi, ete., is hardly necessary. The use of teak 
for household furniture is an example for ilustrating the latter case. 
Tf Nature has made teak, deodar, etc., durable, man can make, and 
has succeeded in making, practically any non-durable timbers even 
more durable by the injection into them of efficient wood preservative 
chemicals in requisite quantities. It is possible even fo “ fire-retard ” 
any timber, In fact, by suitable chemical treatment of timber, it is 
generally practicable to give special properties to if that are not 
possessed by any timber in the natural state. 

Waste in production and distribution is a channel that deserves 
to be considered carefully by the timber-man as it is not only a factor 
that tends to raise the cost of structural timber, but to reduce the 
available supply of such materia] or to lower its quality. It has been 
the aim of the Indian Foresb Department to derive the most im- 
portant portion of their income, as far as timber resources are 
concerned, from railway sleepers of the specifications now in force. 
The present practice is to grow, in general, trees for about 80 to 120 
years before they are felled and converted. Such large tree stems 
yield sleepers of the size and quality required at present by the Indian 
Railways. If, however, round tintber (almost irrespective of the 
species, provided it is sound, straight-grained and free from dead 
knots) is used extensively for structural purposes after being preserved 
with antiseptics, it is felt that forestry should receive a new orientation 
in favour of shorter periods of rotation. It appears that it will pay 
better to grow trees up to a maximum in general of about 16” in 
diameter at the base of the tree, in which case obviously much higher 
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dividends will accrue to the Indian taxpayer as the period of rotation 
for most species can probably be reduced to about a third of that 
in vogue at present, 

Again, waste in sturage and conversion of logs should be reduced 
toa minimum. At present a considerable proportion of timber felled 
in the forest is attacked hy fungi and insects because it is usually left 
carelessly and without protection lying on the ground. Kither the 
timber should be carefully stacked over durable supports, or the 
timber, after being debarked, should be given a prophylactic antiseptic 
treatment (that does not get washed out by rain in a few months) 
in the forest soon after felling. The ends should be covered with an 
efficient anti-splitting composition, With foresight, a considerable 
proportion of waste during conversion of logs into square timber can 
be obviated. ‘Logs ican be converted so that even the smaller slabs 
and scantlings can fetch a good price for use in certain specific types 
of construction or in wood industries as small dimension stock. For 
many construction purposes, timber can, however, be most economic- 
ally and efficiently used in the round, half-round or wane form of 
cross-section. Such a scheme for economy is, however, linked up 
with the question of standardization of structural shapes and sizes of 
treated timber. After being converted, the planks or scantlings 
should be carefully air-seasoned (under shelter, if necessary) by piling 
them over durable supports. Seasoning under optimum conditions 
will reduce considerably the degrade due to fungi, white-ants and 
splitting, ete. Any extensive scheme for the utilization of timber for 
structura] purposes, accompanied by minimum waste in production 
and distribution, is based upon engineers fixing up standard timber 
sizes and shapes for manufacture into standard types of structures, 
Such a process must be easy of accomplishment in India as the 
Government own practically the timber resources as well as the 
important public utilities. The Iayman and the private engineer 
can be confidently expected to follow the Government lead. It was 
the standardization of steel sectional shapes, and their availability 
at practically any important point in the world that accounts for the 
great popularity of steel for structural construction. If a proper 
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effort is made (a start has been already made), it is not impossible, 
in India, to effect, in a short time, similar standardization in the case 
of wood. It may be assumed that the safe strength of mild steel and 
of any air-seasoned timber, almost irrespective of the species, is the 
same, weight for weight. Hence, it is not strictly necessary to 
identify each species before purchasing. Its relative oven-dry weight 
per unit volume can generally be taken as a reliable index to its 
atrength, 

Wood will receive a great impetus in its use in engineering 
construction if standard sizes, grades and shapes are stocked, after 
suitable treatment, at all important places in India, Considering 
the several general advantages of timber for assembling into structures, 
if durable timber is made available by a proper and efficient distributing 
organization, there appears to be little doubt that it will regain in 
India its former popularity ina short time, It is gratifying to observe 
that there are about twenty Ascu wood-preserving pressure plants 
that are working or being installed at present. It will nob be an 
exaggeration te sey that in a few months the number will rixe te 
forty. 

Lastly, there is the important factor of waste in utilization which 
should be cut down tv a minimum. Engineers have often expressed 
their disappointment in wood more on account of their own mistakes 
than due to any intrinsic defect of timber as a structural material. 
The practice of employing either non-durable timbers or round timber 
of even durable species like teak in outside locations has naturally 
given very unfavourable results. That was only to be expected ; the 
sapwood of even teak and other durable species is very non-durable 
and requires treatment. Even the heartwood of naturally durable 
timbers is not sufficiently resistant for most engineering purposes if 
laid in the ground. Even treated timber has in some eases given 
poor results on account of errora committed by laymen in the method 
of antiseptic application or impregnation concerned, or in introducing 
too little or too unevenly of the toxic substance into wood. The 
technique of preserving wood is not a simple matter; it is highly 
specialised work and is the job of an expert. Too often has the 
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engineer preserved timber by a brush treatment with costly propriet- 
ary wood preservatives which happen to command a good market 
more due to high-pressure salesmanship than on account of their 
intrinsic efficiency, Often such preservatives have been found to be 
inefficient besides being more expensive than other tested wood 
preservatives. Even when the best and the most economical wood 
preservative is injected into wood according to proper technique, 
the structure may give a poor life if it is not preframed, treated and 
reagsembled so that: there is no vulnerable area in the timber structure 
which remains untreated and exposed to the elements as well as to 
the enemies of timber, 

Waste in utilization may «also be considered from the purely 
engineering standpoint. The practice of utilising timber in the round 
or in the half-round or wane section as far as possible, not only 
ensures a very high efficieney of protective treatment with minimum 
expense and effurt, but involves the minimum loss in conversion, 
It enables smaller trees to be used for structural construction and 
affords a profitable outlet for the better class of forest thinnings. 
Too often has the square or rectangular section been insisted on by 
engineers. If is a costly luxury. The insistence on such a section 
connotes a tragic waste of structural timber. If timber is properly 
treated, the factor of aafety need not be so high as that which has been 
assumed before. Experimental data, so far available with structural 
Indian timbers of the hardwood species, indicate that a lower factor 
of safety can be used with them than that which has been used with 
coniferous woods in Europe and America, The factor of safety for 
properly treated electrical poles need hardly be higher than that used 
for metal poles in Europe and America, In the case of steel, when 
used under conditiuus of impact, an additional impact factor, in other 
words, a higher factor of safety, has to be employed, With timber, 
no such impact factor need be considered as the working stresses for 
timber to resist static loads can be applied without making any further 
allowance for impact loads. 

In the past, there has been a considerable waste of good timber 
due to inefficient or uneconcmical design of timber joints. Recent: 
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progress in the design of efficient timber connectors has revolutionised 
the design of timber trusses and framed structures, a heavy penalty 
need no more be paid for the intrinsic weakness of wood in shear. We 
can now capitalise, on a rational basis, the strong points of timher— 
its high strength in tension and compression parallel to grain, The 
use of timber connectors definitely encourages preframing and 
treatment before final assembly. More research is being done in this 
line and more efficient methods of designing joints will be developed 
in the near future, 

Waste tn any practice is inevitable in this world, A part of it 
is due to ignorance on the part of Homo sapiens at the present state 
of knowledge, for which, of course, there is no finality. There is no 
excuse, however, for the waste which results from indifference to, 
or ignorance of, known data, from bad organization, unscientific 
specifications, faulty design or improper seasoning, storage and 
treatment of timber for structural purposes, There is hardly any 
structural material which has been more abused in its use, more wasted 
between the points of production and installation, and more un- 
understood or misunderstood than wood. Reduce the waste at the 
several steps between the points of production and that of structural 
fabrication, and you have one of the finest structural materials in the 
world that can be worked with little machinery and that which 
specially suits the genius, aptitnde and even the psychology of the 
Indian artisan. 

Tt will be clear from the above discussion that there are, at present, 
several channels of waste in the production, storage, conversion, 
seasoning, treatment and fabrication of timber that tend to raise the 
initial and final cost of timber structures, and contribute to its 
being driven, with contempt, out of the arena of modern structural 
engineering. All these channels can be dammed effectively. Some 
suggestions to effect this are as follows: 

1. Debarking of and applying a suitable prophylactic antiseptic 
treatment to logs and poles in the jungles. 

2. Proper piling over stone or other supports which will prevent 
poles from, getting fungus attacked by lying in contact: with 
wet ground, 


1937 | TREATED TIMBER IN STRUCTURAL ECONOMY 319 


3, Application of anti-splitting composition to ends of logs or 
stems before conversion or treatment. 
4, Use of sound and fairly slraight beanch-wood. 


3. Conversion of timber. 


oe Ee ee 


Used vietinaly inthe round, Sawing into standard shapes 
halt-rotind or wane sections. and sizes to fh into 
standard types of struc- 

tures. 


6. Sorting sawn tinther into at least two grades, structural 
and decorative. 

7. Proper air-seasoning. 
Antiseptic treatment under pressure—reseasoning if treated 
with an aqueous preservative solution. 

9. Distribution to several points in the country and storage. 

10. Manufacture into standard types of structures like bridge 

and roof trusses, 


1 


Efficient and economical designing Use in the round,  semi- 
especially at the joints. round and wane — forms 
as far as practicable. 


11. Preframing, and retreatment at exposed untreated areas, 
including water-proofing at joints in important structures. 
12. Reassombling and installing the strneture at site, 

All the crooked trees, stumps, branch-timber, ete, can be ent 
into small dimension stuck which, with proper organization, may be 
organized into a lucrative rural industry. 

Tf in the near future wood gas producers can be introduced on a 
large scale into this country, most of the so-called waste timber and 
slabs that arc left in the forest at present can be employed as material 
for driving motor cars, lorries, engines, etc. Jt is not improbable 
that we shall have wood fuelling stations (like petrol stations at present) 
at thousands of points in the country, 
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REVIEWS 


REPORT ON FOREST ADMINISTRATION IN THE 
UTILIZATION CIRCLE, BURMA, FOR THE YEAR 


ENDED 31ST MARCH 1936, (PRICE Rs. 3-0-0), 


This annual report of the Utilization Circle in Burma is, as 
usual, full of interesting matter. The Cirele was under the charge 
of Mr. C. H, Philipp, Conservator of Forests, throughout the year, 
and he summarises the chief activities of the year as follows: 

(a) Arranging for the supply and passing of 15,710 specialsized 
pyinkado ( Xylia dolabriformis) sleepers to the North Western Railway, 
Karachi. 

(8) Calculations prior to introducing a “flat rate royalty ” 
for all teak leases, 

(c) Examining a quantity of poor quality one-star teak logs at 
the depot with a view to fixing a standard for jungle rejections through 
the assessment of wastage due to various defects, 

(d) Observing the cutting of teak logs in Rangoon mills to 
estimate the conversion loss due to defects with a view to drawing up 
grading rules. 

(e) Conducting experiments in conjunction with Princes 
Risborough on the variation of moisture content of teak strips during 
transit. to England. 

(f) Conducting experiments on end-coating teak logsat Kyetpyugan 
depot, Insein Division, with various end-coating mixtures. 

(g) Organizing experiments on the seasoning and working of 
teak and in-kanyin (Dipterocarpus spp). 

(h) Working up data in connection with a proposal to fix royalties 
on teak by means of an Index figure. 

(i) Working up data on beehole squares. 

(j) Studying variations in the quality of teak timber. 

(k) Preparation of notes and articles on Burmese timbers, the 
matehwood industry, the variation in market priee of hardwonds 
throughout the Province. 
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(J) Answering miscellaneous questions on Burmese timbers, lac, 
cutch, paper pulp, bamboos, tung (Aleurites spp.) oil and other 
minor forest produce. 

(m) Revised edition of Redger’s Hand-book of Forest Products 
of Burma, 

The financial results of the Cirele’s working show a surplus of 
Rs. 13,738,412 as against Rs. 10,89,526 for the previous year and 
Rs, 3,34,082 for 1933-34, The net revenue increased by 3 lakhs 
and the expenditure remained practically stationary. The increased 
Tevente was due to a general improvement in markets and prices, and 
must be considered as very satisfactory. 

The seasoning kilns continued to give good service and the year's 
working shows a considerable increase in the quantity of timber 
seasoned, of which yon (Anogeissus aeuminata) for tool handles was the 
chief subject. The actual cost of kiln-seasoning this wood worked 
out at Rs, 1-3-4 per cubic foot, a very satisfactory result for 24” 
timber, Some useful work was also done on air-scasoning yon, and 
several stacks of thia species were kept under observation. HH was 
found that partial air-drying for about six months prior te kiln-drying 
reduced the time of kiln-drying by about 10 days. 

Efforts to increase the sale of Burma timbers were started by 
the production of a very attractive illustrated brochure on Burma 
teak, This booklet was issued with the help of the principal teak 
lessees and is a noteworthy exumple of co-operation between the Forest 
Department and timber merchants. Such co-operation can but 
benefit both parties and other Provinces might do worse than follow 
Burma’s example in this respect. There is little doubt that what 
the Indian Forest Department wants is propaganda and then more 
propaganda, and one of the easiest ways of achieving this is by co-opera- 
tion with the interested trades. Improvements in trade results in 
forest products mean improvements in forest revenue. 

The financial benefits accruing from research and attention 
to possible new markets is well illustrated by the Conservator’s 
remarks in this connection. He states: “ When it is realised that 
this market (tool handles) is capable of consuming at least 4 lakhs of 
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handles a year and that each lakh represents Rs. 30,000 spent in 
Burma rather than on imported American hickory, the possibly 
oxceasive attention given to this timber (yon) during the year seems 


fully justified.” 


Speaking of possible markets for hox woods he remarks again 
that ‘50,000 boxes represent Rs. 36,000 spent in Burma instead of 
Japan.” Such remarks may be truisms, but they illustrate the fact 
that the Burma Utilization Circle is alive to the possibilities of the 
situation, and this annual report shows that they are well equipped to 
take advantage of these possibilities when funds and better times 
permit. 

i. 8. 


NOTES ON THINNINGS IN PLANTATIONS 
By ©. K. Hompray, LF.S., Sinvicutruris, 
Benea (Bencan Forest Burien No. 1, 1936). 

The authdr, during the eleven years he has beon Silviculturist in 
Bengal, has made a special study of thinnings, and this practical and 
usefnl little book is the result. The data on which the publication is 
based is partly taken from sample plots, and partly from information 
collected in pluntations by a system which might advantageously be 
adopted in other parts of India where plantations are made. Whenever 
a thinning is to be made, an area, usually about balfan acre in extent, 
is measured out on the ground, and is then marked for thinuing 
carefully by the Divisional Forest Officer, a trained Ranger, or, when 
possible, by the Silviculturist himself. The age of the plantation, 
number of stems removed, number left standing, the height of the 
dominant trees and ‘the mean diameter (estimated if measurement 
not possible) of the remaining trees after thinning are recorded in 
the plantation register, a copy being sent to the Silviculturist for 
his records, In this way a large amount of data was collected and 
continues to be collected regarding the actual thinning practice in 
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different divisions and in different crops subsequent inspections 
enabled the Silviculturist to decide whether the thinning had been 
too light, too heavy or of the wrong type. 

An additional advantage of this method of marking a simple half 
acre is that it sets a visual standard on the spot for the subordinates 
who have to mark the thinning to follow. The benefits of this 
practice were seen in the very high standard of thinning by subordi- 
nates, often only forest guards, in the plantations of South Bengal 
which I visited last November. 

The Bulletin under review is issued in a size that slips conveniently 
into the pocket. The first eleven pages are given up to a general 
discussion. of thinning methods in young crops in which much sound 
advice is given. Emphasis is laid on the necessity for obtaining even 
spacing of the crowns from the very start. Sound arguments in favour 
of the removal of suppressed trees are put forward, and the relation 
of density of thinnings to thinning cycle is discussed, the chief point 
being that a thinning must be heavy enough to last until the next 
thinning is due. In Europe it is generally accepted that asa rough 
guide the thinning should be such that the canopy will close up within 
half the period between successive thinnings. In Bengal where growth 
is very rapid and species differ very widely in the tolerance of 
suppression, experience shows that in species like Gmelina and teak 
the crowns must be kept isolated and never allowed to compete ; in 
species like Shorea robusia, Terminalia crenulata, Cedrela toona, etc., 
it is considered that two rains growing seasons in a five-year cycle or 
three rains growing seasonsin a ten-year cycle is sufficient in which to 
struggle, and that the crops should not close up for the first three or 
seven years respectively. In species prone to branching and twistiness 
like Lagerstroemia flos-reginae and Bucklandia populnea the crops 
must be kept in a state of close competition until a sufficient length 
of clear bole is obtained, and lighter thinnings done. The age for 
first thinnings in different crops is also discussed and various practical 
points mentioned. 

It is interesting to note that the genera! trend is towards heavier 
thinnings in young crops than has been customary in the past. The 


ipa? j ReVigws: 339 

book concludes with a series of useful tables of average espacement 
for given numbers of trees per acre. 

The second part of the book gives separate instructions on how 
to thin young plantations for seventeen different species. The 
silvicultural characteristics of the species affecting thinning and 
recommended method of thinning are described. In this it may be 
mentioned that in some cases the thinnings have been described as 
“B. “OC” or “D” grade. These grades have not been defined, and 
“ ordinary thinning” grades 
given in the official « Glossary of Technical Terms.” They are visual 
standards as empirically judged by the Silviculturist and are becoming 
familiar to the local staff. 


they certainly do not correspond to the 


Following the instructions for thinning each species is a table 
giving the age, height and number of dominant stems to be left after 
thinning. The age and height are for average quality in Bengal, 
but if quality varies, height should be taken as the criterion rather 
than age. The tables were prepared from curves drawn from the data 
collected as already described. They set a very valuable standard 
for the guidance of territorial officers who have to carry out thinnings 
in young crops which they may never have had any dealings with 
before, The standards set are, admittedly, empirical. Really reliable 
standards can only be determined by comparative statistical investi- 
gations which are laborious to carry out and do not yield results until 
they have been carried on for many years, The author modestly calls 
the book a “rough guide,” but judging from the amount of data and 
experience that have gone into its compilation, and from the healthy, 
vigorous crops and high standard of thinnings seen in Bengal, it is 
probable that, for many species, the standards set are not likely to 
be greatly modified for a number of years. 


MV. L. 
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MONOGRAPH OF THE INDIAN PROTOZOA 

Tar Fauna or Britis Ixpta (rnorupine Cynon any 

Burma). Protozoa: Cmiorpora. By B, L. 
Buartra, D.Se., P.ZS., PRM. 
(pp. weri-4494, 11 Plates, Map and 214 Illustrations in 
text). Price 30s. London, August 7th, 1986. 

The latest addition to the Fauna of British India is a valuable 
monograph on the Ciliophora, a subphylum of the Protozoa. The 
unicellular microscopic organisms known as Protozoa are of very 
diverse economic importance. Many of them as casual agents of 
various diseases in man and domestic animals are of considerable 
interest to medical men and veterinary workers while those found 
in insects afford interest to entomologists. Several species of 
Protozoa oceur in the soil where they influence its fertility ; others are 
found in ponds and puddles, 

The volume under review gives a clear and well illustrated 
description of 310 species belonging to 104 genera, so far known from 
India, Burma and Ceylon. The most approved and latest classification 
of the group has been followed, and identification tables of all the 
families and keys to genera and species dealt with are throughout 
included, which, together with the lists of parasites and their hosts 
and vice versa, make the volume a convenient work of reference, A 
comprehensive bibliography of about 50 pages together with the 
technique will be found of great help to future workers on this in- 
teresting group. The author has been working on Protozoa for over 
20 years and deserves to be congratulated on this successful euteome 
of his labours. 

B. M. B. 
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EXTRACTS 


*THE NEED FOR SCIENTIFIC STUDY OF INDIA‘S 
CLIMAX VEGETATION 


It is estimated that out of her 1,826,924 square miles of land 
surface, 465,288 square miles or some 25'5%, is still under forest growth 
of one sort or another. The proportion varies greatly in the different 
provinces, the maximum. proportion being found in Coorg (74%) 
and Burma (60%), and the least in the Punjab (67%) and Bombay 
(11-99%). Disregarding the present political houndaries, there are large 
tracts such as the Gangetic plain and Berar where practically no forest 
is found, and others such as Upper Assam and the W. Ghats where 
there are great blocks of forest but little cut up by human settlements, 
The forestless tracts are, however, by no means devoid of trees, for 
scattered mango, neem, figs, tamarinds, and so on are almost every- 
where to be seen, silent evidence that the climate and soil are fully 
capable of supporting tree growth, even if we had not definite historical 
evidence that most of the land now under cultivation once carried 
dense forest—as also a good deal of land which though formerly 
cultivated is no longer fit for crops. 

Closer study and comparison with other countries brings out the 
fact that over practically the whole of India the climax vegetation 
is forest, There are parts of course, particularly in the Punjab, 
Sind, and Baluchistan, which are too arid for closed forest, and there 
are relatively small areas in the high Himalayas which are too high 
and cold for it, but apart from these extremes, and including thorn 
scrub as a form of forest, we are left with only a amall proportion of 
grassland, mainly in riverain tracts and on hill tops, about which 
there can be any doubt. India does not provide the conditions 
appropriate for the development of climax grassland comparable with 
the Pampas of S, America, or steppes like those of 8, Russia. The 
actual status of our grasslands will be touched on later. 


¥ Presidential Address dolivered by Mr. H. G. Champion, m.4., 3.8.1, President 
of the Section of Botany of the Twenty-fourth Indian Science Congress, held at 
Hyderabad in 1837, 
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It is thus clear that forest is certainly India’s present dominant 
vegetation type, and probably its nearly universal climax type also. 
Tt might therefore be expected that the tree and its aggregate form, 
the forest, would provide the material for at least a significant 
proportion of the botanical studies undertaken, always remembering 
the still greater importance of agricultural food and economic crops 
to mankind. It is one of the chief objects of this address to bring to 
the notice of working botanists how far this is from being the case. 

There is another direction in which the value and importance 
of tree growth to humanity is only beginning to be adequately realised. 
It may not be a purely botanical matter, but we cannot have plants 
without soil, and the forest is the great builder and conserver of the 
soil. That the finest soil, particularly in tropical climates, is to be 
found where forest has just been cleared has been known further back 
than our written records, as also the fact that it rapidly losea its 
fertility on exposure and repeated cropping. That the fertile upper 
soil is largely destroyed or washed away when the forest cover is 
destroyed is not generally realised till the pressure on the land becomes 
so severe that there is no longer enough new land available to which 
to move when the production of existing fields falls below what is 
considered worth the labour of cultivation. This is of course the 
position over all the more densely populated parts of the country. 
The further stage where sand, gravel, and stones from the subsoil in 
the upper parts of water cutchiments ure also set in motion by the 
monsoon downpours typical of the country, leaving the ground 
denuded down to barren bed rock, and burying good soils further down. 
the natural drainage under almost equally barren and unculturable 
deposits—is fortunately localised, but has in the last fewdecades become 
a matter of first rank economic importance in the Punjah, The loss 
of soil following on destruction of the natural forest cover and in- 
adequate cultural methods is unbelievably general along the whole 
length of the great Himalayan Range, and is very apparent on the hill 
ranges of Southern India. The same processes are in play on the more 
level ground of our plains, valleys, and plateaux, but are slower, less 
spectacular, and fortunately more easily countered, but many a field 
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lies abandoned because the fertile forest: soil built up by the original 
forest is no longer there. 


This aspect of trees and forest is of course of spccial interest to 
the botanical ecologist, who is concerned with the relations between 
the vegetation and the habitat, with the origins, changes, and future 
of existing vegetational types. This subject, too, will be discussed 
more fully later on. 


Tt is proposed here to make a brief survey of what we have learnt 
so far about the life history—in the widest sense of the term—of our 
trees and forests, reviewing in turn the main branches of botanical 
science. In the course of this survey it will become apparent that 
from a variety of causes, disappointingly little has been done or is 
being done, that our present ignorance in India is deplorable, and that 
instead of leading the world in contributions to scientific knowledge 
in a field for which we are exccptionally favourably situated, via., 
the study of that supreme production of Nature, the tropical evergreen 
forest, we tend to he content to borrow information and methods of 
research from northern temperate countries where species, formations 
and conditions are so very different from our own that the difference 
is one not merely of degree, but actually of kind. If I succeed in 
deflecting even a small number of workers from continuing mere 
duplication of western studies, including the relatively minor fields 
of teratology, what may be termed routine cytological investigations, 
compilation of local lists with little attention to relationships, and 
so on, I shall have achieved my present purpose. 


i, Paystonoay oF Trans aND TrEE Crops 
Water Relations 


We have information direct and indirect that the water supply 
in most of the country during the monsoon period is sufficient to 
meet all requirements and is in fact often in excess. It is a common 
observation that there is a marked check in growth in many trees 
during the later part of the monsoon particularly where the rainfall 
is hoavy. It has been suggested that this may be due to lessened 
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assimilation due to cloudy skies, but the balance of opinion favours the 
view that it is to he connected rather with the more or less saturated 
condition of the soil implying poor aeration and stagnation of root 
activities. A few studies of water absorption from the soil by trees 
have been published, e.g., interesting studies on some of our Mangrove 
species, but practically nothing has been done on the subject for the 
normal condition of closed forest growth on typical soils, A good deal 
of work has been done on the conduction of water up to the foliage 
of trees because the problem only finds full expression in trees where 
a height of 200 ft. or more has to he attained. Obviously, however, 
much work remains to be done to decide between the conflicting 
theories now in the field, and to determine the conditions under which 
and the extent to which each may be true. The osmotic forces available 
in the leaves have been shown to be about 20 atmospheres in faitly 
typical trees such a8 Azedirachta indica and Grevillea and up to 40 
for the xerophytic Tamaria and even 100 for some mangroves ; in the 
other direction, Rhododendron grande growing in wet temperate forest 
showed only 6 atmospheres, 

Transpiration also has been studied to some extent in so far as 
experiments have been made with mango, Zugenta jambolana and a 
few other tree species usually under laboratory conditions well outside 
the forest, These experiments have their value of course, but they 
only touch the veriest fringe of the problem. The determination of 
transpiration rates of twigs of trees under set conditions should only 
be the first step towards the determination of the transpiration data 
for whole forests for comparison with the data for other types of soil 
cover and their study in relation to the whole water economy of the 
tract of country under consideration. Despite the very great import- 
ance of this problem to India, nothing whatever has been done so far 
except a minor investigation carried out in the irrigated plantations 
of the Punjab to determine the relative effect of a cover of grass 
alone, of grass with trees, and of trees alone an the moisture of the soil 
when the same irrigations were given—the immediate object heing 
to seo whether the cost of uprooting the grass would be justified by a 
regultant economy of water, Admittedly, in the West also, knowledge 
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in this field is backward, but it is attracting attention as one facet of 
the great problem of counter-erosion and water economy which has 
pushed itself into the limelight in the last few years, At the moment, 
Indiu has to depend on very imperfect data from western countries 
collected under fundamentally different conditions, data which it is 
positively dangerous to apply without verification, In this connection 
mention should be made of the figures recently published indicating 
that transpiration rates increase up to a certain value with increasing 
temperature and falling humidity and then hecome more or less atation- 
ary. If this ix generally true, there may not be so great a difference 
hetween the water consumption of forest crops here in the dry or 
moist tropies, and temperate Europe and America, but the matter 
requires careful verification. 


Th these matters, transpiration is of course only one of a number 
of factors involved, but direct determinations of water losses due to 
it are most desirable since evaporation frem the soil surface, and 
downward seepage of rainfall are equally difficult or more so to 
determine. At the moment, we are not in a position to say with any 
certainty whether under the conditions prevailing in a given spot in 
India, the afforestation of a bare catchment area on which a city water 
supply or an important irrigation or hydro-electric scheme depends 
will increase or decrease the proportion of the rainfall which will be lost 
hy transpiration plus evaporation—there are of course ather factors, 
notably erosion and silting effects, that may render the protective 
action of the forest cover much more important than a scmewhat 
increased evaporation loss, It may be mentioned that under European 
conditions, it is estimated that a temperate forest appears to transpire 
the equivalent of about 3” to 11” of rainfall annually, 


" Assimilation 
Equally profound is our ignorance of the assimilation activities 
of trees and forests, 
The forester can supply certain figwes which render it possible 
to compare the relative efficiency of forest and agricultural crops in 
B 
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utilising the incident light for assimilation, but no one seems to have 
collected the data and submitted them to any sort of critical study. 
We harvest the tree crop very largely in the form. of ligno-cellulose us 
contrasted with the sugar, starch, and protein yields harvested in 
agricultural crops, and at present the value of cellulose lies in its uses 
asa Taw material for industry, not as a foodstuff. However, even 
apart from any views as to how soon it may be practicable and even 
customary to depolymerise cellulose into a digestible snccharide, it 
should be evident that we have here a problem to which pure science 
could well devote more attention, Once again, we would like to 
have data bringing out the relative effects of the different temperature, 
light and moisture conditions characterising temperate and tropical 
climates, In the same connection, it is of course well known that a 
tree crop makes far less demand on the soil than any other type of crop. 
This is natural in view of the fact that food and fodder crops derive 
a large proportion of their value to us from the mineral substances and 
the proteins they contain, but it must not be overlooked that the 
forest crop works with far less wastage of material both mineral and 
nitrogenous so that it can grow on sites useless for food crops and even 
on those too poor to carry good grass. And above all, the forest cover 
far surpasses even the more efficient types of agricultural working in 
conserving the soil itself and particularly the humus content 
which in the end is, with solar energy, the source of all 
productivity, 


Assimilative activity depends on the quality and intensity of 
the incident light. Once more, we have to admit almost complete 
ignorance of the light conditions prevailing at different levels in our 
climax vegetational types, namely forests, Recently, one or two 
forest officers have been taking measurements with some of the 
electrical photometers which have been put on the market for 
photographic work, and have obtained some interesting results, but 
this is a subject which requires to be studied by the trained research 
worker, not by the professional forester as a small side line among 
his other multifarious duties, 
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Respiration 
The combined effects of assimilation and respiration form one 
of the most interesting problems in biology and geochemistry, the 
carbon circulation of our world, and every scrap of additional knowledge 
is valuable, The forests are beyond doubt the chief agents in increas- 
ing the amount of organic carbon available for the use of the animal 
world including ourselves, and also in keeping the proportion of the 
end product of oxidation, CO,, in the atmosphere below injurious 
proportions. We require knowledge of respiration processes in the 
above ground portions of our vegetation to determine what proportion 
of the carbon assimilation going on there is nett gain, and still more 
do we require information about the process as it goes on in the soil 
where there is no assimilation to counteract it, so that local injurious 
concentrations become possible with far-reaching effect on all the 

complex processes going on in the soil. 


Exzeretions, ete. 

The importance of the rubber growing industry has resulted 
in considerable work being done on the production and secretion 
of latex in the American Hevea, concerning which I am not com- 
petent to spenk, but our forest trees are the chief sources of supply 
of many valuable gums, dammars, resins, ard oils, 

T am aware of no physiological studies into the production of 
these substances, and belicve that current methods of collection 
have no scientific basis whatever or are direct applications of foreign 
methods not systematically tested for Indian species and conditions. 
The important resin tapping industry of the subtropical Himalayas 
provides a very good example, offering a big range of interesting and 
important problems in pure botany with corsiderable possibilities of 
economic value also. 

The lac industry provides another valuable field to be shared 
with the entomologist and the biochcmist, What are the processes 
by which the lac insect elaborates so uniform a product from trees 
which differ so widely, and what are the reactions of the unwilling 
host in its own food econcmy? The sandalwood industry is yet 
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another which still offers a wide field despite the very interesting work 
of recent yoars stimulated hy the seriousness of the spike disease. 


2. Sor Propiums 


This is not perhaps the place to go into soil problems at any 
length, and yet: it has been impossible to avoid all reference to them 
in the earlier parts of this discourse, The groups of problems with 
which the botanist is most immediately concerned are those whieh 
deal with the humus and the nitrogen eveles. Once again the forest 
takes foremost place as the great manufacturer of immus and 
apparently the most economic user, Our need is for Indian data for 
rates of humus formation with different types of vegetation. for 
eompatative qualitative studies of humus and hunis conservation, 
and for all we can find ont about the nitrogen eycle under ovr own 
climatic and soil conditions, 


3. GENETICS 


The long life cycle of trees places a serious obstacle in the way 
of the would-be student in the field of tree genetics, and yet that 
very fact should be an incentive both because difficulties ought to 
stimulate the scientific worker, and because the longer it is going to 
take to obtain the answer to a problem, the more important it becomes 
to make an carly start. Onc is prepared to admit that the general 
principles evolved from western studies are more readily acceptable 
for genetics than for physiological problems, even though the higher 
temperatures and different seasonal variations may well result in a 
very different tempo for evolutionary processes. This admission 
however only leaves us with a realisation of the vast amount to be done 
in this country even if we only have to work on our flora on the lines 
thus made apparent. J was faced with an interesting problem of this’ 
type when I first came out to this country over 20 years ago, and was 
fortunate in being able to initiate a study on the inheritance of spiral 
grain in- pine which has in the meantime provided us with the only 
clear case we have among our thousands of species of forest trecs 
of the inheritance ofa character of this kind, actually a serious defect 
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in timber. Even so, the research falls short of much that it might 
have accomplished because the controlled pollination which would 
certainly have heen effected by the whole time physiological worker 
was not practical to the forester, at least at that time. We also 
have co-operative study under way in seven provinces and States, 
of the characters and heredity of the racial strains of the chief timber 
tree of the Hast, viz., teak. At the Forest Research Institute, and at 
the Lac Research Institute, the physiological races of various lac 
hosts, and many other connected variations, are being examined, 
almost any one of which is really a whole time study for the 
trained research botanist. 
Selective Breeding 

The large amount of work done on food crops and the great 
economic value of the results in raising actual and potential agricultural 
outturns are now universally recognised. Tt is also known that 
valuable results have been obtained with other economic crops auch 
as rubber by systematic work on selective breeding and improved 
methods of rapid propagation of a ‘good stock or strain when isolated, 

The importance of forestry in India may appear small in com- 
parison with agriculture, but that does reduce the relative value of 
similar work on trees to both pure and applied science, and the trees 
at the moment offer an attractive virgin field. Many trees produce 
individuals with timber much more ornamental than usual for their 
species, and apparently from no external cause: what are the reasons 
for it ? is it a heritable character? and can a strain be isolated which 
will reproduce it in all or a high proportion of its offspring? Some 
pine trees yield 50 to even 100 per cent. more resin than the average 
for trees of the same size and age growing under the same conditions ; 
on the analogy of Hevea, it should be possible to isolate high yielding 
strains, but the worker is still lacking to try. 

Hybridisation 

Hybridisation of forest trees is a new study even in the west, 
but it apparently has possibilities, and there ate reported cases of 
pronounced hybrid vigour in the first generation, India has co- 
operated in American work in this field but su far done none herself, 
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4. Econocy 
Root Comretition 


We have become aware of recent years of the important part 
played in plant survival hy the unseen competition going on below 
the surface of the ground, The problem is of course far more difficult 
to follow in trees than in herbaceous plants and kas hardly been 
touched in this country under natural conditions for which the 
valuable studies on orchard trees can only provide suggestions, In 
some ways the reactions betwcen the different types of vegetation are 
almost more interesting than those between individuals of the same 
species in the same or different stagesof development: these teactiors 
of course underlie the whole problem of plant succession, We have 
the results of a few small experiments on natural regeneration of 
deodar, ete., and workers in Java have published some valuable 
observations on the effect of adjoining vegetation on the development 
of teak plantations, demonstrating that it is more competition for 
moisture than for mineral food that is in question. The matter is an 
important one for us in all the drier parts of the country and offers yct 
another interesting and useful field for research. 


Crown Competition 


This subject’ is one with which the forester is probably better 
able to deal than most professional botanists, and so it can be left to 
him. 

Succession 

As a résult of the understandable desire for resulls within a 
reasonable period of time, successional studies have been concentrated 
in undue degree on the shortlived types of vegetation. Probable 
successions of forest types have been built up by foresters by 
deduction from general observation of thepresent distribution of more 
or less distinguishable types: the simplest are undoubtedly correct 
but much more specialised study by experienced workers is necded 
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for the rest, Forest Departments throughout India have during the 
last few years heen selecting suitable areas of forest of all the chief 
recognised types with a view to excluding them from all working, and 
rendering them available for scientific study, especially in the field 
under discussion. It is however unlikely that a great deal can be 
done in them without the collaboration of botanical workers in a 
position to devote a good deal of time to the problems they take up, 
and facilities would gladly be given. 


The ecological status of very many of our forest types is a 
controversial matter, One of the papers presented to this Congress 
deals with the status of the sholas and grasslands of the 8. Indian Hills 
which is problem full of interest from many points of view and this 
is only one of a hundred similar opportunities. It has become 
apparent of late that many of our important revenne producing sal 
(Shorea robusta) forests are only a preclimax rendered stable by the 
periodic burning to which they have been subjected in the past; the 
probable climax is on present values a definitely less valuable 
type, 

This leads us to the nature of the climax vegetation itself, 1 
have claimed at the outset that for by far the greater part of the 
country, the climax is tree forest, but it is not necessarily the forest 
we find on it at present as just suggested for some of our sal forests, 
Some parts of the country have been so universally and fundamentally 
influenced by human habitation that it is now practically impossible 
to indicate any area which can with confidence be claimed to carry 
the natural climax vegetation, as is the case for the whole of the 
Gangetic plain of the U.P., Bihar and Bengal, There is considerable 
academic interest in the question.as to whether the accepted climax 
forms really can maintain themselves, or whether there is a natural 
rotation of crops, perhaps of the same vegetative form but of different 
species. This point arises in many types in which, as for the fir forests 
of the W. Himalaya, the apparent climax tree forest appears to 
generate soil conditions in which its own regeneration cannot take 
place. 
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Distribution, Problems 


The tree, being large and long-lived, provides excellent material 
for studies of actual distribution and its underlying causes which do 
not seem to me to have been fully utilised. Once again, since trees 
form the dominant vegetation, it is their distribution which must 
chiefly have determined the whole biological history of the country 
in the past. : 


5, JOXPERIMENTAL TECHNIQUE 


It is obvious that the study of trees will frequently call for a 
different technique from that suitable for amaller plants which can be 
brought into the laboratory, or to which ordinary laborartory methods 
can usually be applied in the field, and this has no doubt had a lot to 
do with the relative neglect from which trees have suffered. The 
trouble lies in the great size of the unit and the fact that it is very 
difficult either to reproduce the conditions under which the average 
tree is growing, or to control them, It is difficult enough to determine 
what the conditions are in the crown of a tree perhaps 100 ft. above 
the ground, or at its roots which, though normally mostly in the upper 
10 ft. or so of the soil, may penetrate to a depth of even 100 ft. 
However, as in all other branches of science, these difficulties exist 
to be overcome, as some of the work done by members of the Oxford 
University Exploration Society in tropical evergreen forest has shown, 

This increased dimensional scale applies to areas also, so that 
the small quadrat of ecological and succession studies becomes of 
very little use. Forest workers have accordingly gone over very 
largely to long linear transects, and to get true samples, experience 
shews that they must be very long ones, Again it is usually necessary 
to work over at least five acres to teproduce the desired conditions ax 
to light intensity and general exposure on the floor of the forest in 
making studies of regeneration. 


The problems of sampling call for special intensive studies under 
forest conditions. The theory of amall samples figures prominently 


fyaty eivracrs aba 
since it is rare that experiments or observations can be replicated 
enough to provide data capable of analysis on the lines developed 
for agricultural practice, where a square yard sample will meet moat 
requirements and will itself represent the growth of a large number 
of individual plants. 


SumMary 

Very little is yet known about the physiology of the individual 
tree, and still less of the physiology of tree crops. What: little in- 
formation has been obtained neatly all refers to temperate climates, 
leaving the tropical forests almost unexplored. Only small beginnings 
have been made in the study of the tropical forest in relation to the 
soil, to genetic problems and to ecological problems of competition 
and succession, The study of trees and crops calls fora special technique 
both in the collection of data and their analysis. India is in a unique 
and very favourable position to lead the world in this field, the 
problems awaiting solution being full of interest to the scientific worker 
and full of importance on their economic side, 
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The following information is taken from ths ascounts relating te the Seaborne Trade and 
Navigation of British India, for December 1936: 


IMPORTS 


MONTH OF DECEMBER 


Quantity (Cusrc Tons} Value (RuPezs) 


ARTICLES 


1934 1935, 1936 1934 1935 1936 
Woop anp TIMBER 
Teakwqod— 
Siam we Iso 36 55 30,329 3,744 6092 
French Indo-China .. 101 os ve 11,929 ie on 
Other countries es & 501 2 51,205 
Total =o. 21) 36 556| 42,258| 3,744! 57,207. 
Other than teak — Fae “| alls : 
Softwoods oe 988 1,142 654] 63,633 | 56,529} 37,269 
Matchwoods oe oe 916 be ¢f 57,855, 
Unspecified (Valuc) .. a F 1,71,402 | 1,35,458 | 21,169 
Firewood 32; 10 28 480 100 420 
Sandalwood ae 2 2 14 1,244 1,728 6,744 


Total value of wood 


and thmbér er F Z = 2,79,017 | 1,97,559 | 1,80,754 
Manufactures of wood ei i 
and timber— 
Furniture and cabinet- 
ware se No data. No data. 
Plywood * x 238 61,085 


Tea chests (Value) .. GAZ 241 | 3,10,801 | 543,770 


Other manufactures of 


wood (Value) . 1,58,773 | 2,04,352 | 1,55,629 


Total value of manufac- 
tures of wood and 
timber other than 
furniture and cabinet- | 


ware is ¥ 506,014 | 5,15,163 | 7,60,684 


Other products of wood 
and timber-~ 


Wood pulp (Gwt.) .. 14,832 21,597 21,104 fF 1,16,589 1,48,960 | 1,42,395 


1037 J 


ARTICLES 


EXTRACTS 
IMPORTS 


—S— 


NINE MONTHS, Ist APRIL TO 3lsr DECEMBER 


355, 


Quantity (Cusic Tons) 


VaLuE (RUPEES) 


1934 1935 1936 1934 1935 1936 
Woes ano Trepar : 
Teakwood— 
Siam ie 3,553 277 854 | 3,89,836 26,616 | 1,07,619 
| 
French Indo-China .. 3,099 425 2,408 | 2,59,606 49,479 | 2,43,149 
Other countries on . 143 1,329 89 14,965 | 1,46,837 
Total . 6,652 850 4,591 | 6,49,531 91,060 | 4,97,605 
Other than teak— i 
Softwoods - 8,166 8,869 © 12,172 | 533,295 | 5,30,341 | 7,29,930 
Matchwoods oo ve oe 8,266 i ng 4,63,893 
Unspecified (Value) .. . on . 10,96,305 | 13,23,654 | 2,57,785 
Firewood - 837 388 294 12,040 5,727 4,398 
Sandalwood oe 283 182 221 79,992 67,653 OO4lT 
Total value of wood 
and timber . os 23,71,163 | 20,18,435 | 20,23,028 
Manufactures of wood 
and timber— 
Furniture and cabinet- 
ware + No data. No data. 
Plywood ta Py 2,184 be a 515,554 
Tea chests (Value) .. ee ee oe 30,48,532 | 36,62,090 | 34,68,226 
Other manufactures of 
wood (Value) a Or o te 11,19,449 


Total value of manu- 
factures of wood and 


timber other than 


furniture and cabinet- 


ware 


Other products of wood 


and timber— 
Wood pulp (Cwt.) 


15,23,667 | 18,65,767 t 


45,72,199 | §5,27,857 | 5!,03,229 


305,499 | 239,765! 165,054 


20,61,504 | 15,89,076 


10,78,946, 
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ARTICLES 
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EXPORTS 


MONTH OF DECEMBER 


(May 


Quantity. (Cunic Tons) 


VALUE (Rurers) 


\ 
1934 1935 1936 1934 1935 1936 
Woop anp TIMBER : 
Teakwood— 
To United Kingdom .. 1,892 3,434 3,90,801 | 6,52,498 
» Germany . 89 177 14,055 ' 37,088 
| Belgium i i : 2964. 
a lraq a 9 87 23,208 LL,L74 
1 Ceylon . 25 102 2,750 12,178 
ae Union of South * i P 
Africa 126 175 21,516 | 28,698 | °2,17,370 
» Portuguese Bast | 
Africa 3 57 197 9,847 | 29,958 49,965 
» United States of * | 
America . 127 : 32,059 i a 
»» Other countries .. ail 324 | 42,495 71,908 | 2,08,479 
enon (puemesecicel P © 
Total a 2,617 4,496 5,39, 695 - 843,699 | 15,57,101 
Teak keys (tons) os 273 368 351 41,025 55,125 51,267 
Hardwoods other than i 
teak es 1 67 76 6,700 3,020 
Unspecified (Value) .. . 40,362 15,296 | 1,69,496 
Firewood (tons). a 2 11 s 
— | pad rence 
Total : 4 81,463 
Sandalwood— ; 
‘To United Kingdom .. Bio. is 
»» China (excluding 
Hong-Kong). o +e ss 16,087 
» Japan ra 10 12 10,500 13,540 15,727 
° Anglo- -Feyptian 
Suda 8 3 9,000 3,925 2,800 
” United. States of i 
America oe 65) o. 65,000 1,600 
» Other countries .. 3) oy 998 3,085 875 
Total on 18 98 20,498 | 101,206 36,719 
Total value of wood and 
timber oe “ o 6,41,656 | 10,22,037 | 18,17,583 
Manufastures of wood 
and timber other 
than furniture and 
eabinet-ware on . 6,464 5,085 18,69t 
Other products of wood 
and timber No data. No data, 
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rr 


NINE MONTHS, !st APRIL TO Dioler DECEMBER 


Quantity (Cusic Toxs) 


ARTICLES VaLuE (Rupers) 


1934 1935 1936 


1934 1935 1936 


Woon and TIMBEX 
Teakwood-- 


* To United Kingdom .. 19,560 25,775 | 32,966 | 42,898,240 | 49,99.425 | 68,09,726 


» Germany 1,378 3,811 3,603 | 3,35,179 | 877,461 | 8,82,419 
» ‘Belgium 259 702 247 $1,599 | 1,395,099 39,696 
» frag os 753 848 44t | 1,55,296 | 1,50,262 | 85,026 
» Ceylon 533 817 1,084] 75,740] 1,11,66l | 1,82,755 
» Union of South. 1 ! “i 
Africa 2,275 | ! 5,028 | 5,06,449 | 4,09,001 | 10,29,016 
Portuguese East ** 
Africa 230 1,587 38,392 | 1,80,401 } 2,70,641 
,, United States of 
2. America 528 373 | 1,50,696 76,628 | -1.08,361 
» Other countries 2,904 4,839 | 5,40,666 | 6,61,489 | 10,52,965 


Total __ 28,360, |” 39, 259 ; 50,165 a 142, 248 | 76,01, 427 1,C4,31,605 
4) pe eee eee aaa aS 
Teak keys (tons) or 2,898 3,441; 2,792 “BLS 507,752 3,944,397 
Hardivoee® other than 
s7t 643 | W171 57,067 70,390 | 1,21,738 


unites (Value) 
Firewood (tons) 


132 30 Baca] aa7p 


=" 
4,30,989 ) 5,78,569 | 5,16,135 


Total 


Sandalwood— 
To United Kingdom 38,986 30,216 6,800. 
China (excluding : 


Hong-Kong) 58,685 35,490 87,577 


Japan 54,169 90,959 | 1,26,358 
” Angle Egyptian 
Sudan és 
» United States of 
America 
» Other countries 


48,300 73,015 68,335 


3,38,800  3,93,290 | 3,76,548 
28,033 41,496 $3,202 


566,973 | 664,446 | 7,15,820 


Total 


Total value of wood and 


timber my 40, 210 86,44,462 aad 49,693 


Manufactures of wood 
and timber other than 
furniture and cabinet- 


ware 91,403 71,486 | 1,01,953 


Other products of wood 
and timber . 


No data. No data. 
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INDIAN FORESTER 
JUNE, 1937 
IMPERIAL FOREST COLLEGE, DEHRA DUN, 
CONVOCATION DAY 

The 1935-37 Forest Rangers’ Course closed at the end of March. 
‘To mark the occasion, Saturday, 3rd April, was observed as a holiday. 
Tn the morning there was the usual convocation and the annual sporls 
of the Institute and College were held in the afternoon, 

The morning function was held in the magnificent Convocation 
Hall of the Forest Research Institute before a Jatge gathering which 
included officers and their wives and the students of the new 1937-39 
Course. 

In the unavoidable absence of the Honourable Kunwar Sir Jagdish 
Prasad, K.C.8.L, C.LE., 0.B.E., the prizes and certificates were _ 
distributed by Sir Gerald Trevor, o.1.£., Inspector-General of Forests. 
Award of certificates in order of merit : 

Honours.—Nathi Singh (United Provinces); Lyngstong Rynjah 
(Assam); Ramanand Gairols (United Provinces); Mehtab Ali (Chamba 
State); K. M. Idris Hossain (Bengal); Nur-ul-Hassan (Punjab); 
Mazir-ud-Din Ahmed (Bengal); Baleshwar Prasad Singh (United 
Provinces). 

Higher standard.—Surendra Pratap Sahi (United Provinces) ; 
Ram Nath Sharma (Kashmir State); Ahmed Nawaz Khan (North- 
West Frontier Province); Abdul Aziz Chowdhury (Bengal); Sham 
Lal Nagpal (Kashmir State); Lalji Punja Ratnania (Kutch State); 
Mohd. Siraj-ud-Din (United Provinces) ; Bija Mal Singh Negi (Sirmoor 
State); Umed Singh Bora (United Provinces); Mohd. Aslam Khan 
(Punjab); Amiya Nath Bannerji (Bengal); Shah Abdul Aziz (North- 
West Frontier Province); Janardon Das (Bengal); Mvzaffar Ali- 


(United Provinces}; Mohd, Azim (Kashmir); Rameinghji Kanji 
A 


1 
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Rathod (Kutch State); Ghulam Rasool (Kashmir State); Kanji 
Vaghji Gohil (Kutch State); Nand Lal Dev Varman (Tripura State). 
List of prize-winners 


Honours Gold Medal .. Nathi Singh (United Provinces). 

Silver Medal for Botany .. Mazir-ud-Din Ahmed (Bengal) 

Silver Medal for Forest Engineer- Mehtab Ali (Chamba State). 
ing. 

Silver Medal for Forestry .. Nathi Singh (United Provinces). 

Fernandez Gold Medal for Utilisa- Lyngstong Rynjah (Assam). 
tion. 

McDonnell Silver Medal (tothe § Ramanand Gairola (United 
best practical forester). Provinces). 


Indian Forester Prize (to the best K. M. Idris Hossain (Bengal). 
student who has received no 
other prize). 

Director’s Prize (to the sccond Baleshwar Prasad Singh (United 
pest student who has received —- Provinces). 
no other prize). 

Marathon Race 
Inspector-General of Forests’ Cup Nur-ul-Hassan (Punjab). 


2nd Prize .. Ghulam Rasool(KashmirState), 
3rd Prize .. Mohd. Siraj-ud-Din (United 
Provinces). 


Drrector’s ADDRERS. 


Mr, W. T. Hall, 8.8¢., 1.7.8., Director of the Forest College, opened 
his address by offering congratulations to the Inspector-General and 
Lady Trevor on Sir Gerald’s recent honour, and thanking him. for the 
great personal interest he had taken in all the activities of the College. 
Continuing, he said : 

“Tt is now my duty to give you a brief account of the work of 
the College and of the course which has now closed. 

The Forest Rangers’ Course lasts for two years, I have received 
hundreds of enquiries about it and I would like to mention that wo 
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do not accept private students unless they are previously assured 
of an appointment. Provinces and States appoint their own 
probationers and all that we insist on is that students should have 
a standard of ednoation sufficient to benefit from the instruction, 
For this reason we ourselves set and mark the papers for the qualifying 
entrance examination. 

In this class we have had 27 students of whom 10 came to us 
from Indian States—Kashmir, Chamba, Sirmoor, Kutch and Tripura. 
The remainder were sent from the Provinces of the Punjab, North- 
West Frontier, Bengal, Assam and the United Provinces, For the 
1937-39 course we shall have 31 students, They are present here 
to-day and I take this opportunity of welcoming them to the College. 

There must be few officers in the service who have not been asked 
at one time or another ‘ what does a forest officer do?’ Some people 
seem to think we do little more than shoot and fish and draw our pay. 
Actually, a forest officer’s work is never finished and I make bold to 
say that in no other service has an officer to be such a jack-of-all- 
trades. I would like to emphasise now that the Forest Ranger is the 
backbone of the forest services in India. Without his loyal co- 
operation most of your research work at the Institute will be in vain. 
These students who are leaving us to-morrow will eventually be in 
control of the largest administrative units in forest divisions—t. e., 
of a forest range, with an area which may contain up to 150 square 
miles of forest. They will have to take on their shoulders great 
responsibilities often under the most trying physical conditions, 
Every divisional forest officer therefore places the greatest importance 
on their training. 

In the time at my disposal it is quite impossible to give you more 
than a very general idea of a Forest Ranger’s training. We have to 
keep in mind the strenuous life they have to live in the forests, and 
whilst at the College we try to keep them in the best possible physical 
condition. We employ the services of an Army Instructor to give 
them an hour’s physical training before breakfast every morning. 
We have provided them with three good tennis-courts and last year 
we laid out a new playing field inside the College grounds, In our 
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sports and games I have done my best to foster a spirit of co-operation 
with the staff of the Forest Research Institute. 

Qn the more serious side of our work at the College, I would first 
like to mention forest engineering, a subject which to the Indian 
Forest Ranger is second only in importance to forestry itself. The 
Divisional Forest Officer is responsible for the plans, estimates, 
construction and maintenance of all forest buildings in his division. 
Too often he has to rely on a very poor class of contractor, It is thus 
all the more essential for the Forest Ranger to have a sound working 
lmowledge of building materials and construction and lectures on 
forest engineering are given throughout the course, A forest officer 
is also responsible for the construction and maintenance of hundreds 
of miles of roads and instruction is given in road-making and bridge 
construction, Theoretical and practical training in surveying is 
necessary and each student has finally to make a survey plate of a 
plot of ground. 

One afternoon per week when we are in Dehra is devoted to 
engineering drawing and each student has to prepare the plan and 
estimate of a road, a bridge, a masonry culvert and as many kinds of 
forest buildings as we have time for. I need hardly remind you that 
a good deal of elementary training on more simple subjects is necessary 
hefore that stage ia reached. Apart from general principles, it is 
little use teaching a Forest Ranger in the hills the types of buildings 
used in the plains or a student from Bengal and Assam the types used 
in the United Provinces. For this reason we have now obtained plans 
of standard or common types of buildings used in various Provinces 
and States. During our tours we study works which are under con- 
struction and we were indebted to the Commandant of the Bengal 
Sappers and Miners for a most valuable course of practical training 
at Roorkee, During this course, the students constructed a trestle 
bridge, a suspension bridge and a cantilever bridge. They also 
constructed a 20-foot derrick and amongst other things had practical 
instruction in the handling and use of explosives, 

When the students come to us they are supposed to have an 
adequate knowledge of elementary mathematica but we find that we 
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have to revise their knowledge to appreciate the lectures on forest 
mensuration. This deals chiefly with the methods of calculating the 
contents of felled and standing trees as well as of whole woods. 

We also give instruction on elementary physical science, partly 
as an introduction to a more intensive study of soils in relation to 
forest growth: 

I need scarcely stress the importance of botany in the training 
of a Forest Banger and lectures on botany are given throughout the 
course. Whilst in Dehra, one afternoon per week is devoted to 
practical work for which we have a well-equipped laboratory. We 
have good herharinm collection and last year Kanjilal’s flora of the 
Doon was transferred to us from the Forest Research Institute. 
During tours the students learn the local flora as a matter of routine 
and they had to collect and mount at least: 50 specimens for them- 
selves, chiefly the more common shrubs. 

Forest utilisation is naturally one of the major subjects and 
lectures on this subject are given throughout the course, Demons- 
trations were given by the officers of the Economic Branch of the 
Institute. 

A Forest Ranger has constant dealings with contractors, sawyers, 
fellers, labour of all kinds and with the locel population. One of 
the tests of a good Ranger is the way he handles them. It is absolutely 
essential for the Ranger to maintain good relations with the local 
villagers whilst: protecting his forest against depredations of all sorts. 
For this purpose he is armed with certain powers under the Forest 
Act and we have to teach him this as well as the general principles of 
Forest Law. 

In addition to protection against injury by human agency, injury 
from wild animals, fire and so on, he has also to learn how to protect 
his forest against insects and fungi and instruction on these two 
subjects was given hy Mr. N. C. Chatterjee of the Entomological 
Branch and by Dr. Bagchee, the Forest Mycologist. 

Most of the expenditure in the Forest Department is incurred 
through the agency of the Forest Rangers and we have to teach the 
students the method of maintaining forest accounts and records, 
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You will have observed that up till now I have not even referred 
to the subjects of silviculture and forest management which are of 
course the most important subjects in a forest officer’s training. I 
shall not worry you by even attempting to tell you what they deal 
with beyond saying that you cannot make a silviculturist in the 
class-room. Class-room lectures are of course essential and inevitable, 
but we rely to a very large extent on practical training in the forests. 
For this purpose, Dehra Dun ix an exceedingly convenient centre. 
I would like to say now that my experience as Director of the Forest 
College during the last two years has convinced me more than ever 
that the best place to train our future gazetted Indian forest officers 
is at Dehra Dun and not in Europe. J do not mean to imply that 
we still haven’t a lot to learn from other countries, but, during the last 
20 years particularly, we have developed a forestry technique of our 
own which is in no way inferior to that of any country in the world. 
Whilst we mainly endeavour to teach the students general principles 
of forestry, we are now able to demonstrate these principles in our 
own forests under Indian conditions and under modern scientific 
systems of management which fully meet the requirements of training 
our young officers. 

For this purpose the students of the present course have made 
extensive tours in the forests of the United Provinces, viz., in Dehra 
Dun, Chakrata, Almora, Gorakhpur, North Kheri, Pilibhit and 
Haldwani ; also in the forests of Kulu and in the irrigated. plantations 
of the Punjab. We are very grateful to the divisional forest officers 
and staff of these divisions for the excellent arrangements made for 
our comfort and instruction. 

The technical management of our forests is preseribed in what is 
known as a working plan. This briefly is a printed book which 
describes the forests and gives the history of its past management. 
Tt also lays down in what manner the forests will be managed in the 
future during a period of 10 to 20 years, Working plans are always 
written by a gazetted officer but he is assisted in certain branches of 
the work by a Forest Ranger. ll our training in forestry at the 
College has in view that the Forest Ranger should be able to study 
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any working plan with understanding and intelligence and carry out 
its prescriptions with efficiency. At the request of the United 
Provinces I revised the working plan of the Landour Cantonment 
forests last summer so the students of this course have had practical 
experience of this rather specialised form of forest work. 


I now come to the results of the examinations. The Provinces 
and States require that their probationers should reach a certain 
standard of efficiency before they are considered fit to pass out as 
Forest Rangers. Unfortunately, no educational inslitution, as far 
as I am aware, has been able to solve this problem satisfactorily 
without having recourse to examinations. The students may not 
agree with me but they pain the instructors more than they pain them. 
With this course we have set up the precedent of appointing external 
examiners for the final examinations and in so doing we have 
emphasised the status of the Forest Rangers’ Course at Dehra Dun 
and the importance we attach to the training of our Forest 
Rangers. 

Mr. Hamilton, Deputy Conservator of Forests in the Punjab, 
was responsible for the examination in silviculture and forest manage- 
ment, both oral and written. Mr. Duncan, Deputy Conservator of 
Forests in the United Provinces, for forest engineering. For the 
other examinations we had the services of the experts of the Forest 
Research Institute including the Tnspector-General himself, We 
are very much indebted to these gentlemen for their assistance, 

Tam glad to be able to announce that the President of the College 
has passed all students on the Higher Standard and has granted 
Honours certificates to eight students, 


T shall now request the Inspector-General of Forests to distribute 
the certificates and prizer and T shall call up the students in their 
order of merit.” 


INsPECTOR-GENERAL’S ADDRESS 


After distributing the prizes and certificates to students, the 
Inspector-Genoral of Forests delivered his address, 
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“Taptes AND GanTLeMeN, Stupents oF THE Forest Conizas, 

It is just two years since I addressed you on the reopening of the 
Imperial Forest College. In that address I brought to your notice 
some of the facts connected with the history of this College which 
has done so much for the development of Indian forestry. T pointed 
out to you students, who are now about to leave the College, the 
distinguished careers attained by many of your predecessors. You 
have now completcd your education at the College and arc now about 
to go out into the world and earn your living in the profession you 
have chosen. Do not think, however, that your education is over. 
The education of a forest officer is never over. You will be faced 
with new problems, new ideas and improvement in methods. What 
you have to do if you wish to be a success in life is to study day hy 
day the forests in which you live and work, to scck diligently to 
acquire knowledge. I once said in a public speech that according 
to Arabian legend Solomon had been endowed with the knowledge of 
the language of birds and that the master of silviculture should 
similarly be endowed with the knowledge of the language of trees, 
T commend this great thought to you to-day at the opening of your 
cureers, For 34 years I have served the forests of India and this 
is the last time I shall address the students of the Forest College. 
T have seen Indian forestry emerge from the comparative obscurity 
of selection-cum-improvement to take oneof the foremost positions 
in the world. Our predecessors laid the foundations of Indian 
forestry, they created and organised the forest estate, demarcated 
the forest, built roads and rest-lhouses, started plantations. The 
work they did under the most appalling discomforts is to-day the 
memorial of their greatness. Many of them laid down their lives 
in the execution of their duty and you will find their graves in the 
forest. During the time I have served in India we have built on 
these foundations so surely laid by our predecessors. We have 
elaborated silvicultural treatment and working plans, we have solved 
many technical problems. The forestry of to-day is very different 
from that of 1903 when I joined the service, Tt is for you to maintain 
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and improve the great work which has heen done. Great responsi- 
bilities will in due course devolve upon you; you will be entrusted 
with the care and management of a considerable estate. Look upon 
your rahge as you would upon your own garden, to protect it, to 
care for it, to beautify it, remembering that the wilderness is the 
Garden of God and that you and J are the malis of this garden. Seek 
always to do your duty to the forests placed in your charge, to your 
subordinates and the people with whom you come into contact, to 
deal honestly and fairly with all men, to consider not your personal 
comforts but your duty to the great service of which you are about 
to become members. 


If you so conduct your lives you will at the end be able to look 
back with satisfaction on your career and even if the rewards of this 
world pass you by, you will have the greatest of all rewards—the 
knowledge that you have served your country well. We have done 
all we could do here to fortify your minds and your bodies. You 
have improved mentally and physically and I hope you will be able to 
look back with pleasure on the two years you have spent at the College ; 
that you will turn out a credit to this old and great institution and to 
your Director and his staff who I know have done their utmost for 
you. Now the time has come for me to bid you farewell, You will 
disperse all over India and with you you will take the good name of 
Dehra Dun. May you he happy in your lives and successful in your 
careers, 

I must now say a few words to the new class which I meet to-day 
for the first time. You are at the beginning of your careers, You 
are about to follow a long line of men trained in this institution since 
1878, some of whom have risen tv the tup of their profession. The 
success of Indian forestry has largely resulted from the devoted labours 
of Forest Rangers who occupy an honoured and honourable place. 
They are the men who have to carry out the technical operations of 
natural regeneration, of sowing and planting, of road and bridge 
construction, of fire protection. If any one has to catch wild elephants 
it is the Ranger who ia ordered to do so. He is the man who has to 
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make the bundobast for everything. It is our job here to teach you 
all these things, to turn you out as competent and self-reliant members 
of the forest service, It is your job to make the best of your advan- 
tages while at the College, to learn all you can, to develop both your 
minds and your bodies for the struggle of life, to learn to obey so 
that later on you may be able to command. Politics have no place 
in forestry as I said two years ago ; all we are concerned with is the 
care of the forests of India which in due course will be committed to 
your charge. Tam glad that you have had un opportunity of meeting 
your predecessors who no doubt have already made you acquainted 
with the worst, I should, however, like to assure you that while we 
shall do our best for your instruction we shall also endeavour to make 
your stay at the College one of the happiest periods of your life.” 


FOREST RESEARCH INSTITUTE AND COLLEGE 
ANNUAL SPORTS 
For the past three years a combined athletic meeting of the staff 
of the Forest Research Institute and students of the Forest College 
has been held and it is hoped to make this an annual event, 


In the main events preliminary heats were previously run off 
for the Institute and College separately to ensure that each was 
represented in the finals, This resulted in keen rivalry between the 
students of the College and the staff of the Institute, The students 
won the Tug-of-war but the Institute had their revenge in the Relay 


Tace, 


The championship cup was won by Mohd. Azim, a student from 
Kashmir State. 


Sir Gerald and Lady Trevor and the officers of the Institute and 
College were ‘' At Home ” to their friends and a very enjoyable after- 
noon was spent on the lawns in front of the Institute in what must 
be one of the most picturesque surroundings in India, 
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At the close of another successful meeting, the cups and other 
prizes were presented hy Lady Trevor, 


Results : 
The names of successful competitors are given below : 
Long Jump +» M.S. Rana (FRI), 1. 
Mohd. Azim (F.C.), 2. 
Putting the Weight .. Mohd. Azim (F.C.), 1, 


Muzaffar Ali (F.C.), 2. 
Throwing the Cricket Ball .» M.S. Rana (F.R.1.), 1. 
Mohd. Azim (F.C.), 2. 


High Jump .» K, Kerr (F.R.L), 1. 
Mohd. Azim (F.C.), 2. 
100 Yards Race .. GS. Rana (F.R.L), 1. 
Mazeer-ud-din (F.C.), 2. 
Hurdles «» Mohd. Azim (F.C.), 1, 
K. Kerr (F.B.I.), 2. 
Sack Scrimmage .. Nurul Hasan (F.R.1.), 1. 
Mohan Lal (F.R.1.), 2. 
220 Yards .. GS. Rana (F.B.T.), 1. 
Mazeer-ud-din (F.C.), 2. 
Pug-of-war .. Forest College, 
Relay Race +; Forest Research Institute. 
Officers’ Race .. Mr, W. T. Hall (F. C.), 1. 
Mr. U.S. Madan (F.C.), 2. 
Half Mile .. Mohd. Azim (F.C.), 1. 
M.S. Rana (F.R.1), 2. 
Obstacle Race .. Nurul Hasan (F.B.L), 1. 
-  Mazeer-ud-din (F.C.), 2. 
Spar-fighting .. Ashaq Hasan (F.R.1.), 1. 


Lalji P, Ratnania (F.C.), 2. 

The Forest Footbal Challenge. Winners, 1937. The Workshops 
Cup presented by Sir Alex- (Forest Economist), F.R.I. 
ander Rodger. 

The Mason-Jaspal Cup .. Winners, 1987—Timber Testing 

Section (F-R.1.). 
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R. K. Banerji Memorial Cup 
for Badminton. 


The Seaman Cricket Cup 


The Volley-bail Challenge Cup 
Tr. 
Men's Open Singles (Cup 
presented by Mr. A. D. 
Blasoheck). 
Mized Open Doubles (Cups 


_ presented bySirGerald Trevor). 


Men's Open Doubles 


Men's Handicap Singles 


Men’s Handicap Doubles 


[dur 


». Winners—Mr. K. Kerr. 
Mr. P. Zakaraya, 
Runners-up—Mr. A. L. Sabhar- 


wal, 


Mr. Pandit. 


. Winners—Timber Testing 
Section (F.R.1.). 


Winners—F.R.J. team. 
INNIS. 


. Winner—Mr, Latifullah, 
Runner-up—Mr, Satya Karma, 


.. Winners—Misa P. Trevor. 
My, A. 1. Sabharwal. 


Runners-p—Miss G, Trevor. 
Mr. Kanji V. 
Govil. 
. Winners—Mr. Basir Ali. 
Mr. A. L. Sabharwal. 
Runners-up—Mr, Satya Karma. 
Mr. Latifullah. 
. Winner—Mr. Basir Ali. 
Runner-wp—Mr, A. L. Sabhar- 
wal, 
.. Winners—Mr. Latifullab. 
Mr. Satyakarma, 
Runners-up—Mr, Basir Ali, 
Mr. U. 8. Madan. 


Txpoor Games 


Auction Bridge 


Chess 
Ping-pong 
Carrom. 


.. Winners—Dr. 8, N. Kapur. 

Mr. Chattar Singh. 
.. Winner—Mr. Mahboob Khan. 
.. Winner—Mr. Mahesh Prasad. 
.. Winners—Master Brij Nath 

Kapur. 

Master Ram Chandra 

Limaye, 
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THE YIELD IN TEAK SELECTION FORESTS IN BURMA 
By R. Unwin, 7.8, Maymyo, Burma. 


Summary—Astention is drawn to contribution by ‘ Sceptic ” in the Indian 
Forester tor September 1025 on the subject of the Burma Belection System. “Sceptic"® 
expressed his conviction that tho irregilar teak selection forcats were in reality 
normal in the sense that there is constant relation between the girth classes. Recent 
examination of onumerations in girth clasres 3 to 6 feet and diameter classes 12 to 
24 inches has shown that there is solid ground for ‘« Sceptic’a" belief and that allot- 
ment to sub-periodio blocks based on areas containing an equal number of stock 3 to 
6 feot girth, or 12 to 21 inches diameter, gives in practice a much more equal yield 
than was obtained iy the so-called Burma Method, which entails knowledge of 
survival poreentages from clas: to class and of rates of growth. Actual rosulta of 
girdling of a working circle during the past 30 years are compared with enumera- 
tions of 19011804 to illustrate the point. Figures from another folling series show 
that 4 inch diameter classes from 12 inches up to 24 inches diameter aro closely and 
constantly related and the writer deduces that this relation cannot conceivably hold 
good up to 24 inches only. In the belief thatit holds throughout the rango he uses 
the proportion of girdlings obtaiued in the past im the aame cycl: to calculate the yield 
in future. Control will, howover, be by area contaiming equal numbers of stock 12 to 
24 inches diameter. 


In September 1925 there appeared in the Indian Forester a very 
interesting article entitled “Burma Selection System” by an 
anonynious contributor signing himself “Sceptic.” The views 
expressed did not meet with unanimous approval as was shown by 
the reply in the same isaue hy ‘A Kitchen Gardener.” 


2, Tn the course of his article “ Sceptic ” said, “I have suggested 
that our teak forests are normal and that so long as we do not disturb 
the balance of nature we can rely on & sustained yield, but we have to 
take into account the fact that the girdling of a proportion of the 
seedhearers does to some extent disturb the balance of nature.” “A 
Kitchen Gardener ” took him to task about the word “normal,” 
wrongly if I understand ‘‘ Sceptic ’ aright, as the latter went on to 
say it was incumbent on us not only to maintain but onsure an 
increased yield. What “ Sceptic ’? meant was that the forests were 
normally stocked for the existing conditions and would go on producing 
at the normal rate if the same treatment continued, i.c. “normal ” 
was not used in the text-book sense, 


The girdling of mature trees in a very rich teak forest may produce 
one tree per acre, but this is expectional and one per 3 to 5 acres would 
be nearer the average. In any case as was shown in the table of 
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enumerations in “ Sceptic’s ”’ article the girdling of 5,000 out of 56,000 
aecdbearers need not materially affect reproduction, Even when 
an isolated tree is girdled there are often ungerminated seeds which 
can grow when the cover is removed and the soil is churned up during 
extraction operations, At any rate it is a widely aceepted view that 
girdling and extraction do lead to an increase in regencration, (A 
recent Madras plan mentioned that teak reproduction was good in 
those areas which have been worked oyer and poor elsewhere.) 


3. The part of “ Sceptic's " article with which the present notes 
are concerned, however, was the suggestion that the age (or diameter, 
or girth) classes remain constant. Inter alia, he wrote “« 
having by means of enumerations made an estimate of the growing 
stock in each compartment, to group a number of compartments 
together into coupes cach of which is estimated to contain an equal 
proportion of the growing stock’ and later on ‘If this assumption 
ia justified, it follows that it is quite superfluous to make fresh 
enumerations at the beginning of each period. The compartments 
must be gone over in practically the same order and if the compart- 
ments have been grouped together so that each coupe yields approx- 
imately the same quantity of timber there can be no necessity for 
revising the coupes.” 


4. Dissatisfaction with yields calculated in terms of basal area 
(foreseen by “ Sceptic *’ in 1925) led to a decision in 1933 to use other 
methods in Burma, and an attempt: had to he made in 1934 to produce 
a large number of bricks with a very inadequate quantity of straw. 
Many plans were falling due for revision and the yields in others had 
to be recaloulated. No money was available for re-enumeration and 
no Working Plans officers ! 

While casting around and examining figures of former enumera~ 
tions, those made in 192-27 of the Palwe Felling Series, Pyinmana 
Division, happened to come under scrutiny. The first 10 years of 
the 30-year felling cycle was just being completed. The forest has 
long been worked continnonsly, certainly since the sixties, and is one 
of the best in the Pegu Yomas. It is comparatively inaccessible, 
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éxcept for extraction by water, and has never enjoyed any very great 
attentions in the way of improvement fellings, climber-cutting alone 
having been done with any regularity. Girdling was proceeding too 
rapidly and apart from refixing the yield the problem was to correct 
the allotment so that each coupe should contain an equal proportion 
of the exploitable stock. 


The compartments had been girdled at intervals of 0 to 30 years 
before enumeration and calculation by the old Burma Method was 
not considered reliable enough in the absence of accurate figures of 
rate of growth and survival from class ta class. It has been found 
wanting in case after case. A very good example recently came to 
hand in revising the plan for the North Pegu Division (old Nyaunglebin 
Working Circle), This plan, and the schedule of girdlings, expired 
in 1936. The results were as follows : 


a 


Enumerated 
stock of teak 3 to | Number of gird- = 
Sub-periodie block. | 6 feet girth on | led trees 7 | Proportion 
area allotted feet and up of stock to 
to sub-periodic obtained, girdlings, 
block. 
1 2 3 4 
T (1906-15) 3 1,44,349 36,075 4:00: 1 
TI (1916-25) a 1,438,339 35,279 £061 
TIT (1926-36) oe 1,14,007 28,299 4:03: 


— 
While allotment to sub-periodic blocks on the basis of trees expected 

to reach the exploitable girth was faulty, the stock of teak 3 to 6 feet girth 

was a very accurate index of productivity} 

"In the Plan for the Upper Thaungyin Reserves, where there is 

marked difference in the forests, some being very dry and some quite 

moist in character, results were available from 1915 to 1932, 
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Enumerated Proportion of 
Suh jodie block. stock 14 Yield trees yess Leto : 
Sub-perioade block, to 6 feet girdled. peace 
girth, girdlings. 
1 2 3 4 
1 (1915-20) - 50,819 6,665 T4638 
I (1921-26) = 1,01,519 13,270* | TO 
IIT (1927-32) +6 93,161 11,111* 838 


5. Comparison has been made in several other cases and results 
alt support the same conclusion, Naturally the proportion of stock 
to girdlings varies widely according to the class of forest, moist or 
dry, etc, etc., but provided reasonably homogencous areas are taken 
together, allotment on the basis of stock 12 to 24 inches diameter, 
or in the older plans 3 to 6 feet girth, nearly always shows that a more 
equal annual yield would have been obtained than. was actually the 
ease by the older method. It was, therefore, decided to use the 
method for the Palwo Felling Series, Mr. M. N. Gallant, I.F.8., who 
did a good deal of work in this connection, had previously suggested 
elsewhere that one of the smaller 4 inches girth classes should be used 
as an index of productivity on the ground that it would not be inter- 
fered with by girdling and would be free from fluctuations due to 
regencration occurring at odd intervals, thus perhaps causing 
fluctuations among the very small trees, 


6. The 1925-27 enumerations of the Palwe Felling Series showed 


that the stock of teak on 96,942 acres was as follows (29-7 of the area 
was counted or rather more than usual in the past): 


* Includes trees over the girth limit left otanding undor girdling orders. Prior 
to 1920 very few were so left. 
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12t016| 16t020| 20t0 94! 2440298] 281032] 32 ins. 


ins. ins. ins, ins. ins. and up. 
1 3 4 5 6 
1,27,451 | 1,02,943 67,759 36,155 16,782 14,779 


Note.—If all trees 28 inches and up (7 fect 4 inches girth) were girdled at once, 
91,561 trees, or about one to 3 acres would have been obtained (the girth limit is 
7 feot 6 inches). On tho other hand, secdhearcrs 12 inches to 28 inches would be 
about 34 to the acre (vide paragraph 2). 


Since girdling of undersized trees down to about 6 feet girth 
(in the main) ia done to remove deteriorating but marketable stems, 
the 24 to 28-inch class was ignored and only those 12 to 24 inches 
were considered, 

The felling scries contained 2,98,153 trecg 12 to 24 inches and 
a, list of compartments girdled since 1927-28 was prepared by extending 
the list until the compartments shown in it contained as nearly as 
possible one-third of 2,98,153=99,384. It was found that the firat 
39 compartments girdled contained 99,288 trees 12 to 24 inches and 
that the coupe thus determined was rather smaller than had been 
previously allotted and girdled. Further examination showed that 
the atock in the 39 compartments girdled was made up as follows : 


12 to 16 ins. 16 to 20 ins, 20 to 24 ins, 
42,769 34,756 21,763 


whereas one-third of the total stock of these diameter classes in the 
felling series was : 


12 to 16 ins, 16 to 20 ins. 20 to 24 ins, 
42,484 34,314 “89,586 


7. As might be expected the whole class 12 to 24 inches shows 
the nearest agreement (99,288 compared with 99,384), but the close 
approximation of the figures in 4-inch girth classes is remarkable. 
At any rate in this felling scries the number of trees in any diameter 
class is a measure of those in the other classes. Tt seems inconceivable 

B 
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that this relationship should suddenly cease at 24 inches, or 28inches, 
or even 32 inches diameter, provided conditions remain the same. 
Tn a virgin forest one would expect to find the number of trees 32 
inches and up (roughly exploitable size) to he in constant relation 
to the lower classes and this should also hold good in a forest that has 
been exploited provided that girdling is done at equal intervals (vide 
“Sceptic’s * statement in paragraph 3 above). x 

8. The Palwe Felling Series having been long under exploitation 
it has been found that the current round of girdling can follow, and is 
following, almost the same round as before so that each compartment 
will come for girdling after a 30-year interval (minor alterations 
scarcely affect the point). It was. therefore, decided (a new plan is 
now in the press) to divide the area into 10-year coupes each 
containing one-third, approximately, of the enumerated stock 12 to 
24 inches diameter and to girdle the compartments in the same order 
as before, subject to minor adjustments to suit extraction. 

Control will be by area containing stock of trees 12 to 24 inches 
diameter, i.e., approximately 99.000 in each of the two remaining 
periods of 10 years in the felling cvcle, but in order that the yield shall 
not vary from year to year, since it is not expected the forest is so 
uniform that 9,900 trees 12 to 24 inches diameter will produce the 
same outturn per annum, an annual yield in trees has been fixed for 
five years after which it will be reviewed according to the progress 
made. The actual number fixed is one that is in the same proportion 
to stock 12 to 24 inches diameter, as has been girdled during operations 
of the last 10 years. 

9. There is sometimes a difficulty in fixing a steady yield in 
working circles where the girth limit is 6 feet 6 inches and 7 feet 6 inches 
in dry and moist forest respectively. Formerly, it was usual to fix 
a number of trees 7 feet and up, é.e., the average girth limit, but this 
has been found unsatisfactory where there are large blocks of moist 
and dry forest to be girdled. In the first case almost every tree taken 
will count against the yield, whereas in the second a great many trees 
under 7 fect may be girdled to every one over 7 feet. (This cannot 
be corrected by allotting equal portions of dry and moist to each year 
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as extraction must in any case proceed round the drainages.) To 
avoid large fluctuations in tonnage the estimated number of trees 
available has, in a few plans, been converted to volume by using 
volume tables for two classes of trees, t.e., 6 feet—6 feet 11 inches and 
7 feet and over. Trees under 6 feet are neglected. The girdling 
officer continues till his 6 feet—é6 feet 11 inches trees, multiplied by 
accepted volume, plus 7 feet and over trees, multiplied by accepted 
volume, approximately equals the tonnage fixed. Though at present 
results are few, calculations have heen made from past girdlings to 


see how tonnage obtained is related, if at all, to stock of teak 12 to 
24 inches diameter. ‘The following figures are taken from the Nowin 
Yelling Series, Prome Division : 
namerule 4 Volume of Proportion 
Year of girdling. | . he a set trees girdled | Stock : Volume 
Liberia Tons, obtained, 
an area girdled. 
1 2 3 4 
1930-31 Hs 11,288 9,964 1138:1 
1931-32 os 11,531 10,245 1:1 
1932-33 a 8,860 8,355 1:06 : 1 
1933-34 af 10,493 10,972 1:04:31 
1934-35 an 18,680 12,033 11321 
1935-36 ee 9,277 10,381 112:1 


It happens that in this forest dry and moist types are mixed up 
throughout the area and, therefore, the figures do little more than 
corroborate those given in paragraph 4 above, 

10. Only time can show whether the assumptions are generally 
justified, but, so far, results are very encouraging. The great beanty 
of this method of control is that it does not depend on rate of growth, 
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or knowledge of survival percentages. Given reasonably accurate 
figures for stock made in former enumerations, it is possible to divide 
the forest into coupes of approximately equal productivity. If there 
are, in addition, accurate records of girdlings since the enumeration 
it is also possible to forecast the yield provided that past figures and 
girdling to be done both belong to the same cycle. Incidentally, the 
cost of such revision of plans is confined to an honorarium plus a 
little clerical assistance, whereas revision with enumerating parties 
in the past has in several cases cost over a lakh of rupees per division. 

Il. More difficulty is met when, though figures of earlier 
enumerations down to 3 fect girth or 12 inches diameter exist, the 
girdling is just beginning a fresh cycle, Up till recent times the yield 
included a proportion of the overmature and surplus trees which were 
removed in one or, sometimes, two cycles, At the beginning of a 
fresh cycle there is no experience in the new one upon which to base a 
forccast of the future yield. An attempt is being made to get over 
this obstacle, until results in the new cycle become available, by 
making use of trees 5 feet girth and over recorded as left by girdling 
officers since about 1921-22 when accurate records began to be kept. 
It is assumed that equal blocks of stock 3 to 6 feet girth, or 12 
to 24 inches diameter will have had equal numbers of trees 6 feet and 
up left at girdling, and as this proportion can be fixed it is possible to 
estimate the numbers of trees 6 feet girth and upwards, which were 
left in an area containing one-third of the stock 8 to 6 feet girth, or 
12 to 16 inches diameter, when the area was girdled 30 years before. 
By adopting the percentage of survival and rate of growth used in 
the earlier plan the number of these 6 feet trees expected to survive 
for girdling is estimated, and this is fixed as the yield for five years. 
The real control, however, will be that an area containing one-third 
of the stock must: be girdled over in ten years. 

12. There is no doubt that more scientifically-minded forest 
officers will throw up their hands in horror at such rough and ready 
methods and will doubtless point out that even if the smaller classes 
everywhere are in as close and constant relation as those mentioned 
in paragraph 6, there is nothing to show that these are “normal ” or 
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that teak is not dying out or even increasing. Critics are asked to 
consider the special circumstances of Burma teak forests in which 
no yield is of any value save in the form of mature trees, Within 
limits the biggor the trees the more valuable they become and girdling 
limits are fixed more perhaps on market considerations than on silvi- 
cultural grounds, In 1907, by executive order girths were raised all 
round inthe Pegu Yoma from 6 feet and 7 feet to 6 feet 6 inches and 7 
feet 6 inches in dry and moist forest respectively and trees were to 
be girdled without regard to the yield fixed in the working 
plan, We may perhaps assume that present girths are if anything 
higher than is warranted by strict consideration of the length of 
rotation, rate of growth, etc. Few experienced officers would approve 
a general reduction in girth limits, though a good many consider that 
there is an appreciable loss by trees becoming overmature and un- 
marketable, while we are waiting for them to reach the limit, All 
that is being done over the vast majority of teak forests is, therefore, 
to remove trees just about to pass their prime, or already past it. 
To do more would be to throw extra supplies on a satisfied market 
(I refer to Burma as a whole and not to individual lessees) and to do 
less would be to cause loss by a higher percentage of unmarketable 
trees. Certainly we cannot be said to be overcutting silviculturally, 

13, Fixation of yield then in this country is merely a matter of 
estimating how many acres can be cleared of mature trees annually, 
so that the outturn shall be approximately equal, without clearing too 
large or too small an area. 

14. Sinceit is realised that more scientific calculation is desirable, 
it may be added that steps have been taken towards that end. 
Permanent sample plots to provide figures of survival from class to 
class have been staried by the Silviculturist while every division is 
annually collecting additional figures for rates of growth by means 
of stump analyses. Figures for taper are also being collected to 
enable full use to be made of data collectod from stumps. 

From about 1921-22 teak trees5 feet and up left at the time of 
girdling have been recorded by girth classes and from 1934-35 the 
record has heen extended to include trees 4 fect and up. Moist and 
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dry forests are recorded separately. Since the normal girdling cycle is 
30 years, it will be seen that figures for approximately half the teak 
forests are now available, The results are extremely interesting and 
when time permits it is hoped some more capable commentator may be 
persuaded to publish an account of them. In conclusion, a great deal 
more attention is being paid to natural regeneration than in the past. 
That attention is stimulated at the present moment by widespread 
flowering of the kyathaungwa (Bambusa polymorpha), an event to 
which we have looked forward since the days of Brandis, who recorded 
in his early notes on the Pegu Yoma that it had flowered gencrally 
in 1853, 


JAK (ARTOCARPUS INTEGRIFOLIA, LINN.*) PLANTATIONS 
IN CEYLON 
By W. M. McNEILL, 
Divisional Working Plans Officer, Ceylon 

Summary—Tho cultivation of jak has formed an important part in the planting 
programme of tho Ceylon Forest Department during the last decade. This sot 
atterapts to draw attention to the importance of tho ostublisliment uf jak plantations 
and to summarize the silvicultural knowledge which has been acquired in this con- 
neotion, 

General. Without doubt the jak (Artocarpus integrifolia, 
Sinhalese: Kos) is the most commonly planted tree and yields the 
most popular of all the home-grown timbers in Ceylon. It is to be 
found associated with permanent human occupation all over the 
Island but especially in that portion which lies between the wet low 
coastal belt, the dry flat country and the mountains. This district 
is frequently referred to as the Intermediate Zone and represents a 
peculiar vegetation intermediate or transitional between the wet 
tropical evergreen rain forest of the South and South-West, the dry 
evergreen forest of the North-West, North and East and the montane 
vegetation of the central mountain group. 

This particular zone is not extensive. It is represented by a 
small area in the Province of Uva round Badulla, another restricted 


*Pho specific name given by Alston in his supplement to Trimen'a “ Flora of 
Ceylon ” is Artocarpus integra Morr. Int. Rumph. J have, however, retained the 
name used originally by Trimen which ix the one mont commonly used in Ceylon. For 
the samo roason Trimnen’s namns are weed throughout this note for other Cyelon {rcs 
montioned.—W. M. McN. 
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belt between the wet and dry Zones in the eastern portion of the 
Southern Province but its most extensive range is a rough triangle of 
approximately 190 square miles with Kurunegala (North-Western 
Province), Kegalle (Province of Sabaragamuwa) and Giriulla (North- 
Western Province) as the apices. 


The altitude of this area varies from about 100 to 1,000 feet above 
sea level. Scattered hills are typical of the topography but the zone 
includes practically flat country as well as the foothills of the mountains. 


Tho annual rainfall is between 75 to 125 inches but for the most 
part is round about 80. Rainfall is well distributed, and tho benefit 
of both monsoon periods, viz., South-West (May and June) and North- 
Fast (October and November), is felt. 

The fact that the jak yields an edible fruit as well as a useful 
timber has accounted for its extensive distribution and its association 
with human habitation, The fruits are enormous globular structures 
frequently twice the size of a Rugby foothall and weighing many 
pounds. They are much prized by the villagers as food and both the 
large seeds and the pulpy material in which they are embedded in the 
fruit are used as an article of diet. The fruits are often given to cattle 
as a special delicacy and it has been suggested that if dried they 
might form a useful fodder. The timber is much in demand and 
always finds a ready sale so much so that well‘seasoned material is 
hard to obtain. The wood is moderately hard and is a bright 
characteristic yellow colour when freshly felled but this soon darkens 
to a rich attractive brown. It is used extensively for furniture- 
making, planking, house-building, structural work and is generally 
employed for a great varicty of purposes. Of all the timbers produced 
by Ceylon, jak is most likely to replace imported toak. The following 
figures are given by Unwin : 

Weight .. Average 40 tbs. per cubic foot. 

Strength .. Compression with the grain, 340 tons per 
square inch, 
Detrusion, ‘30 tons per square inch, Modulus 
of rupture, 3-053 tons per square inch. 
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History.—The earliest records dealing with timber trees of Ceylon 
mention the jak tree, The Dutch used it extensively in their building 
and cabinet work and the earliest forest legislation introduced by the 
British attempted to protect this tree specifically from excessive and 
wasteful exploitation. 

One of the most interesting facts about the jek is that, as far as 
is known, it is not indigenous to Ceylon. Two other species of 
Artocarpus—Del (A, nobilis) and Kana-gona (A. lakoocha) occur, the 
former being endemic, but although the writer has on a few occasions 
observed mature jak trees prowing in natural forest in association 
with native species it is generally considered to be an introduced trec. 
So much #0 is this recognised that the presence of jak trees in forest 
or jungle is generally taken to indicate the site of previous human 
habitation. 

In view of the facts outlined it is rather surprising to record that 
until comparatively recently no serious attempt was made by the 
Forest Department to grow this common and useful tree under 
systematic management, 

This is perhaps all the more surprising because as far back as 
1896 some jak was planted in mixture with other species chiefly 
mahogany (Swietenia macrophylla), teak, halmilla (Berrya ammonilia), 
milla (Vitex altissima), ete., in one of the oldest plantations of the 
Department situated in Sundapola Reserve near Kurunegala, North- 
Western Province. The form, as well aa the height and girth incre- 
ment of these trees, was early noticed to be very satisfactory. 

It was, however, only from 1922 onwards that an organized attempt 
was made to grow jak in artificially formed plantations and this note 
deals almost exclusively with the results obtained up to date in these 
plantations. 

The first of the jak plantations were started in the North-Western 
Province within the triangle previously mentioned. They showed 
such promise ab an early stage that, as frequently happens, the 
planting of jak became the tage and operations were started in 
numerous centres outside the Intermediate Zone before the silvicul- 
tural requirements of the species were anything like adequately 
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understood. This hasty action led inevitably to failure in areas 
where climatic and other conditions were unsuitable and in turn 
produced criticism of the practicability of growing jak in plantations. 

The knowledge which we now possess is the result of success and 
failure and is based on important positive and negative evidence. 
The writer does not claim that all problems connected with the 
systematic management of this species have been solved but he does 
claim that many acres of first-class jak plantations have been formed 
and that sufficient scientific knowledge has been acquired to make 
successful results with jak as reasonably secure as anything can be in 


forestry. 
System of Management.—The system early evolved as the most 


suitable for jak cultivation is, what is called in Ceylon, the “ Chena 
Reforestation System ’’ which corresponds to the taungya of other 
countries. It is a combination of shifting temporary agricultural 
cultivation with the eatablishment of a permanent forest plantation. 
It is not intended in this note to deal very exhaustively with this 
system but as certain features of it are probably peculiar to Ceylon 
these will be briefly outlined. 


Selection and, if possible, reservation of the area to be planted 
is the first step. This frequently constitutes numerous problems, 
for the district or zone proved to be the most suitable for the cultiva~ 
tion of jak is densely populated, extensively developed and suitable 
for permanent economic crops, all of which facts constitute counter- 
claims to the use of the land, Furthermore, Crown land is not very 
extensive in the best jak-growing district and remains now in scattered 
areas rarely of more than 500 acres in one compact block. 


These forests have been largely exploited for saleable material 
but beforo any ohena reforestation agreement is entered into a careful 
examination of the forest is made and any saleable timber extracted. 


The next step is to enter into the planting agreement. This is 
done as a general rule at the end of the year to allow ample time for 
the agreement holder to clear, burn and fence his area before the 
break of the South-West rains-—usually in May. The most 
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satisfactory time for sowing has been found to be the South-West 
Monsoon period. Jak sced is easily obtained and is supplied by the 
agreement holder, The sced is sown direct at intervals usually of 10 
fect apart. (The question of the optimum planting distance and the 
question of mixture is still receiving attention and is dealt with more 
fully later in this note.) 

The chena crops (i.e. the agricultural catch crops raised by this 
type of shifting cultivation) used in the locality most suitable for jak 
are brinjals, chillies, pumpkins and similar vegetables as a first crop 
and papaw and plantains as the maincrop. A large variety of other 
food crops are raised occasionally and particularly in the districts 
less favourable for jak. These include cereals such as hill paddy, 
kurakan, etc.,and very commonly in the areas of heavy rainfall manioc 
(Manihot sp.). Experience has shown that the most satisfactory 
atea for any one agreement holder to manage is between 15 and 30 
acres, Occasionally areas of 50 acres can be given with safety to men 
of exceptional reliability and financial stability. 

By far the best results have been obtained by giving agreements 
ty men of some wealth and influence, These men find their own 
labour principally from the neighbouring villages. The crops raised, 
especially papaw, ate of considerable economic value and the successful 
accomplishment of the system both from the agricultural and forestry 
viewpoints necessitates financial outlay beyond the possibility of the 
ordinary villager. 

This aspect of the system differentiates it from similar systems 
employed elsewhere, It is in some respects an unfortunate feature of 
the system and represents a departure from the original intention of 
the department which was that the villager of the cultivator class 
should be granted planting arcas in his own name. Frequent efforts 
to do this have shown that it is not practicable. 

Tt should he understood that chena cultivation in Ceylon differs 
from shifting cultivation elsewhere in so far as the cultivators remain 
in permanent fixed villages and carry out their cultivation within 
a distance of a few miles, at the most, from their permanent homes. 
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Owing to the popularity of this system, and the fact that it has 
now been continuously employed for over 10 years, it is usual for the 
Forest Department to select men from the list of proven and reliable 
agreement holders when fresh agreements are arranged. 

At present a deposit of (usually) Rs. 5 per acre as security is made 
by the agreement holder before the agreement is entered into. This 
sum is refunded at the expiry of the term of the agreement if the work 
is judged satisfactory. 

Various systems of rewards have heen employed in the past and 
the writer personally favours some such system. 

The usual period for which a ehena reforestation agrecment is 
current is three years. This is explained by the fact that such crops 
as papaw and plantain continue to be productive for this period. 

The agreement holder is responsible for the care and maintenance 
of the forest crop during the currency of the agreement. This involves 
the replacing of vacancies when necessary, frequent weeding and 
removal of creepers, etc., and also the complete underplanting of the 
area in the last year—usually with mahogany (Swietenia macrophylla) 
10 feet x 10 feet. Fencing, draining, pruning and all such operations 
ate carried out by the agreement holder. 

The area is in the charge of the Forest Department from the 
beginning and an agreement can be terminated at any time if work 
is unsatisfactory, 

The usual system of supervision is to have a Forest Department 
overseer directly in charge of a group of areas, averaging about 700 
acres, The overseers are responsible to the Forest Ranger of the 
Tange in which the plantations are located. 

The system has worked remarkably well. Within the last ten 
years approximately 3,500 acres have been so established and the 
cost of formation to Government has been merely the supervision 
charges. 

It has been found desirable to employ resident watchers an some 
of the plantations after the expiry of the agreements and maintenance 
charges have to be increased, but from the financial standpoint the 
system is most attractive, 
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Important Stlviculiural Considerations.—The locality which has 
been proved beyond all doubt to be the most suitable, in fact the only 
suitable one, for systematic jak cultivation supports a distinct forest 
association. It is, in the opinion of the writer, a climatic climax and 
represents a transition between the wet evergreen forest and the dry 
evergreen forest. By far the most important individual controlling 
factor is the rainfall, The Wet Zone has a rainfall of from 125 to over 
200 inches. (The highest recorded mean during 19 years is 229-54 
inches at Carncy Estate, Ratnapura, Sab.). The Dry Zone has a rainfall 
of from 25 to 100 inches. The Intermediate Zone has a rainfall of 
from 75 to 125 inches. 

The periodicity of the rainfall is-also of importance in relation 
to jak cultivation. The most favourable distribution includes both 
the monsoon periods. The following figures for Ambanpitiya, North- 
Western Province, probably represent optimum distribution of rainfall: 


Height above mean sea level, 663 feet. 
Means of rainfall during 60 years, 


Month. Tuches. Days. 
January a3 3-49 6 
February és 261 4 
March 3 6°81 10 
April . 10°79 15 
May as 10-71 15 
June a 12°88 20 
July = 823 W 
August oe 6-70 16 
September ws 858 16 
October ae 17°46 21 
November o 13°78 17 
December Ne T27 i 
Total for the year .. 10933 168 


Greatest quantity regis- 
tered in any 24 hours & 16°65 August 7th to 8th, 
1886. 
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The natural forest vegetation of this climatic region or zone is, 
as might be expected, intermediate both in composition and quantity 
of species between the dry and the wet regions. Fewer species are 
found than in the humid evergreen rain forest and more apecies than 
in the drier evergreen forest. 


Dipterocarps, typical of the Wet Zone, are either absent or rare, 
while Berrya ammonilla, common in the Dry Zone, begins to appear. 
Several useful trees are found in this zone which are represented in 
both the Wet and Dry Zones. Typical of these is Vitex altissima. 

Several species are more or less confined to this climatic region, 
the most important of which economically is lunumidella (Melia dubia). 
This tree which is an extreme light demander is not found in the climax. 
Tt is typical of abandoned chena land, and open clearings. 


Among the trees occurring in the climax association of this locality 
the following are deserving of special mention: wa (Cassia siamea), 
del (Artocarpus nobilis) not so common as in the Wet Zone, suriya 
mara (Albizzia odoratissima), hulanhik (Chickrassia tabularis), 
pehimbiya (Filicium decipiens), rukatiana (Alstonia scholaris), goraka 
(Garcinia cambogia), muruta (Lagerstroemia flos-reginae), mora 
(Nephelium longana), katukenda (Scolopia acuminaia), ratukekuna 
(Alwerites triloba), bulu (Terminalea belerica), kumbalu (Ailanthus 
malabarica), nigunu (Tetrameles nudifiora), sapu (Michelia champaca), 
kenda (Macaranga tomentosa) and nedun (Pericopsis mooniana) usually 
found in moist sites and rarer than in the Wet Zone. This list is by 
no means exhaustive but includes most of the species considered 
typical of the association. 


Luxurious undergrowth as well as epiphytes, creepers, ferns, 
ete., are not so common asin the wetter regions and the bamboo, 
Ochlandra etridula, so very common in the Wet Zonc, is practically 
absent from the Intermediate Zone. Lantana and Mimosa pudica 
are common in clearings and the troublesome exotic creeper Mikania 
scandens ia only too prevalent. This latter species is very troublesome 
and frequent: weedings arc necessary to keep it in check in the younger 
plantations, ai ne 
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In composition the soils of the Intermediate Zone vary very little 
from those of other parts of Ceylon, They are typically lateritic red 
earths or red loams formed usually by the decompositions of gneisses 
in situ. The laterisation process is generally speaking only partial. 
An average example of the soil of the district where jak has been most 
successful is afforded by the following notes and figures recorded by 
Dr. A. W. R. Joachim of the Department of Agriculture :* 

«Rep Semi-Humip Forest Som Prorize. 
. Sundapola Forest, about 4 miles from 


Location 
Kurunegala. 
Klevation .. 350 to 400 feet, 
Climate . Rainfall, 85 inches (approx,);  tem- 


perature, 80° F. (approx.). 


Geological origin .. Basic and intermediate gneisses. 


Mode of formation .. Residual. 
Drainage .. Good. 
Topographic position .. Slightly undulating; sample from 


lower end of gently sloping hillside. 
. Forest, jak, mahogany, teak, satin 


Vegetation 
and lunumideila. 
PROFILE. 
Al. 0 to 12 inches .. Yellowish-grey loam; upper 2-inch 


brownish black humic layer ; coarse 
granular to nodular; some ferru- 
ginous and quartz gravel ; compact 
when moist but friable; porous; 
roots abundant; acid; horizon 
boundary fairly distinct. 

A2, 12 to 18 inches .. Reddish-grey brown compact loam ; 
ferruginous quartz fairly abundant ; 
irregular clod; hatd when dry but 
friable ; porous; root growth good ; 
acid; horizon boundary not very 


distinct. 


* Studies on Ceylon Soils,” A, W. R. Joachim, Ph. D., and D, G. Pandittesekera, 
“The Tropical Agrioulturist,” Vol. LXXXV, No. 1, July 1935, 


1927] 


C18 inches to 4 feet 


Stones and gravel 
Coarse sand 

Fine sand 

Silt 

Clay 

Loss by solution 
Moisture 

Texture index number 
Soil type 


Loss on ignition 
Organic matter 
Combined water 
Carbon 
Nitrogen 
Carbon/nitrogen ratio 
Reaction. 
Total lime 

» potash 

a phosphoric acid 


Total exchangeable bases (m.e. per 100 gm. 


soil) 
Exchangeable caleinin 


.. Reddish-yellow 


gravel; fairly 


heavy 
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B33) 


loam with 
abundance of quartz and ferruginous 


compact ; porous; 


irregular clod; mottled yellowish 
red due to decomposing ferruginous 


concretions ; roots tare, lateral roots 


absent ; acid. 


Mechanical Analysis. 


Al. A2, C. 
Per cent. Per cent, Per cent. 
105 B14 51:0 
49-4 49-8 BUF 
173 WT 8-0 
oe 47 48 5-5 
204 20-7 R24 
O5 05 Od 
TT 65 20 
19-0 19-2 29°9 
Loam Loam Heavy 

loam. 
Chemical Analysis. 

BIT 469534 
1:82-1:23 O42 
: 335 3-46 4:92 
1-06 0-71 0-24 
0-160 0-119 0-085 
659 6-00-00 
56 5B BR 
0-156 0135-0129 
092 0113 0-086 
5 O47 0049 0-044 
778 617 6-05 
rd oe 6:30 4°82 510 
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Clay Analysis, Al,  A2, C. 
per cent. per cent. per cent. 
Loss on ignition aie +» 21,40 oe a 
Siliea (Si 0,) os .. 48.60 - 7 
Seaquioxides (Ry 0) on a. 5424 bs ack 
Alumina (Al, 05) os +» 38,80 on on 
Tron oxide (Fe, 05) te ». 1544 ae 
8i0,/Al, 0, (molecular) i . 190 a 
Si0,/R,0, a bee OV BOFee a3 es 
Soil type a .. Lateritie to non-lateritic. 


The Kurunegala forest soil is similar in many respects to the 
forest soils of the humid south-west low-country. The B horizon is 
absent. The A horizons are medium loams, while the C horizon is 
heavier in texture. There is all through this profile an abundance of 
quartz and ferruginous gravel which makes for good drainage. The 
gravel percentage increases appreciably with depth. The organic 
matter contents are low even in the Al horizon, but the nitrogen 
contents are fair. The C layer is very deficient in carbon but has a 
fair reserve of nitrogen. Carbon/nitrogen ratios therefore vary from 
6-6 in the Al horizon to 2 in the © horizon. The soils are acid in 
reaction, the acidity diminishing slightly with depth. They are much 
below the average in total mineral nutrients, but the total exchangeable 
base contents are fairly high, being in fact the highest noted in local 
humid and semi-humid soils. Calcium is over 80 per cent. of these 
bases, Theclay analysis of the Al layer reveals a fairly high 
sesquioxide and a fairly low silica contents. Iron oxide constitutes 
15-4 per cent. of the clay fraction and alumina 38-8 per cent, The 
soil on Martin and Doyne’s criteria is just lateritic verging on the 
non-lateritic type. [t answers in many particulars to Hardy's 
tropical red loams. The soil appears to be well adapted for forest 
growthand anumber of valuable forest species flourishes in the area.” 

The local variations in both the physical and chemical charac- 
teristics of the soil have been found to be of importance in the cultiva- 
tion of jak. The species definitely demande the richer soils and cannot 
be extablished on soils from which plant nutrients are deficient either 
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as the result of leaching, erosion or the root competition of other 
species, This fact is closely connected with the failure of jak in the 
areas of heavy rainfall where the soil is exposed to heavy precipitation 
after the forest has been cleared. It also accounts for the difficulty 
of establishing jak on the tops of hills or on steep hillsides where the 
surface soil is very largely composed of particles of quartz. 

The poor growth of jak when grown with manioc as the principal 
chena crop is most probably explained in terms of soil nutrients. In 
addition tu u tendency to cause suppression manioc is an exhausting 
crop. Not only does it remove large quantities of plant food from the 
surface layers at a time when it is important that these should be 
available for the zak but the tubers are dug up and removed thereby 
precluding any chance of the nutrients becoming available later. 
Manioc is grown almost exclusively in the districts of heavy rainfall 
and the loosening of the soil resulting from the up-rooting of the 
tubers further impoverishes the soil by leaching and erosion. 

An examination of the soil is important in dealing with the culti- 
vation of jak and several mistakes could have been avoided in Ceylon 
if this factor of the environment had been more closely studied. At 
the same time such unsuitable edaphic conditions are usually of 
restricted extent and for the most part the forest soils of the semi- 
humid region are very suitable for jak cultivation. Careless manage- 
ment can often reduce suitable to hopelessly unsuitable soils and the 
maintenance of soil cover and soil protection plays no smalt part in 
the successful establishment of jak plantations. 

As regards the actual cultivation of the jak crop and the establish- 
ment of successful plantations experience has proved several very 
important facts. The selection of cultivators, if the chena reforestation 
system is employed, and the choice of suitable environment have been 
touched upon, Within the congenial climatic region itself careful 
examination of the site is well repaid. Damp water-logged areas 
or situations liahle to be flooded should be avoided, Poor quartz 
soils should not he planted. If is much better to leave these uncleared 
but when these are met with after clearing it has been found more 
suitable to plant them with Vétex eitisema than with jak. In the 

c 
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same way shallow soils with slab rock near the surface should not be 
planted, 

Having selected the site with care, management is much simplified 
but certain very necessary precautions have to be taken. It kas 
become axiomatic in jak cultivation in Ceylon that success deperds on 
the early establishment of the forest crop. The importance of getting 
the seed sown at the commencement of the first rains after clearing 
and before the catch crops are sown cannot be overstressed. Late 
sowing results in the seedlings not heing properly established before 
the dry weather sets in, There secms to be little doubt that jak 
requires in its early stages plentiful supplies of soil nutrients such as 
are found only in sufficient quantity in the upper layers of the soil. 
If sowing is delayed either the food erops have appropriated this 
available nutrient or it has been washed away, or both, and successful 
establishment is often impossible in areas which could have been 
successfully stocked. 

In the past it has been the general practice to sow two or more 
seeds at the sclected intervals as an insurance against poor germination 
or subsequent damage. Opinion is divided on the advisability of 
such a practice. If all except one seedling are removed as soon after 
germination as possible probably little damage is done and there is 
doubtless a better chance of complete stocking. The seed is cheap and 
easily obtained but the extra Iabour in removing extra surplus seed- 
lings has to be remembered. In the opinion of the writer the sowing 
of one single seed at a spot marked by a small peg or stake if done at 
the proper time and in the proper site has very definite advantages. 
Germination of freshly collected seed is excellent. Soon after 
germination the seedling becomes dependant on soil nutrients. If 
more than one seedling are competing for the limited soil nutrients 
available in the vicinity of the sowing spot the vitality of all seedlings 
is reduced. If damage is likely to take place after germination the 
chances are that all seedlings will suffer. 

Sowing is considered preferable to planting, Nursery transplants 
have been used but they are not so successful as seedlings raised by 
direct sowing. The high percentage of germination and the necessity 
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for early establishment, quite apart from simplicity and ecoromy, 
all favour direct sowing. Various degrees of spacing have been tried, 
especially 3 feet x 3 feet, 5 feet x 10 feet and 10 feet x 10 feet. 
The latter is now generally employed but it is questionable if the 
interval could not be extended still further. Close spacing results 
in early crowding and in a general lowering of the strength of the 
individual plants. If properly established, jak grows rapidly in the 
first five years and it has been found necessary to thin plantations 
sown 10 feet x 5 feet at the end of three years. Asthe presence of 
the jak naturally interfcres to some extent with the raising of chena 
crops it is important to find the most profitable combination of the 
two. This is especially true when the chena crops are comparatively 
tall plants, such as papaw or plantain, for the young jak secdlirgs 
must not be over-shadowed or suppressed, once they have reached a 
height of 12 or 18 inches. 

Normally, sufficient lateral shade for the jak in the early stage 
is supplied by the food crops, but if this for any reason is deficient it 
may be desirable to shade the jak. 

The question of mixture is one which requires further investiga- 
tion, Most of the plantations were started as pure jak and there is 
ample proof that an unmixed stand can be well established but, for 
silvicultural as well as economic reasons, some form of mixed crop is 
probably advisable. 

The importance of soil cover has been mentioned and it is now 
the general practice to underplant the pure jak crop with the large 
leaved mahogany. This is done at the end of the third year, A start 
of three years for the jak is probably sufficient provided it has been 
sown at the correct time. Actually in the best plantations with a 
spacing of 10 feet x 10 feet the jak crop closes quickly and develors 
such a good canopy that by the end of the fifth year the soil is well 
protected and the forest floor is kept very clean. 

Underplanting is really only necessary as a soil protection in the 
case of open plantations but the mahogany can stand a lot of shade 
and is a valuable alternative species. The mahogany is usvally 
raised in nurseries from seed supplied hy the Forest Department ard 
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is planted out either 10 feet x 10 feet or 20 feet x 20 feet by the 
chena agreement holders before the area is handed over by them. 
The cost of underplanting is therefore very small. 

Nursery-raised basket plants of mahogany have been found to 
be the most successful and this method is used where possible but 
considerable success has been obtained by the direct sowing of 
mahogany or with transplanted natural seedlings. 

A mixture which has already yielded very good results and which 
is likely to be increasingly employed is a combination of jak with 
lunumidella (Melia dubia). The latter is very fast growing and is 
much in demand for sheeting, ceiling boards, box-making, boat- 
building, ete, This species is, moreover, practically confined to the 
same zone as jak and it is generally true that where one species will 
succeed so will the other. 

The most successful combination so far evolved, and the results 
are remarkably good, of jak and lunumidelia is the sowing of jak 10 
feet x 10 feet and the planting of Zunumidella stump plants 40 feet 
X 40 feet. The germination of lunumidella is uncertain and results 
with stumps from nursery-raised seedlings or natural regencration 
are very satisfactory. Both species are either put in at the same 
time or the lunumidella one year after the jak. The lunumidella, 
being very fast-growing, soon out tops the jak. It is, however, 
deciduous during the hot weather between the monsoons—February 
to April and August to September—and even when in leaf casts such 
a light shade that it causes practically no suppression to the jak. So 
rapidly does it grow that in some cases it has been possible to fell the 
lunwmidella for timber after the tenth year and the general plan of 
management provides for the sale of the lunumidella crop at the 
end of the fifteenth year, By that time the /enusidella has an average 
diameter of about 2 feet and an average utilizable bole of about 30 
fect. The profits from such a mixture at this stage of the rotation 
are obvious. Care is necessary in felling the lwnumidella to avoid 
damage to the jak. This has been accomplished by requiring the 
lunumidella to be lopped before felling, an operation rendered possible 
in the intensive system of management employed. Lunwmidelfa has 
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practically no soil protective value and in the case of the mixture 
described the underplanting of mahogany is also carried out. 

In such a method of planting as that: under review it is possibleto 
carry out operations which would be impracticable in a less intensive 
aystem. In addition to the choice of ntixture the selection of species 
in relation to the site can be carefully considered. Low-lying damp 
areas are not planted with jek but are planted with the endemic 
nedun (Pericopsis mooniana), a species much prized for its beautiful 
timber used for cabinetwork, Nursery-raised plants are put out 
usually 6 feet x 6 feet in such sites and, if necessary, preparatory 
draining is done by the chena agreement holders. 

Milla (Vitex altissima) is planted at close intervals on hilltops, 
Tidges and sites where the soil is too poor for jak but this species, 
though providing excellent timber, exhibits very poor tree form 
necessitating heavy and frequent pruning and it is questionable 
whether on sites unsuitable for jak the best method is not to leave the 
natural forest uncleared. 

There is definite relationship between the growth of jak and the 
particular chena crop grown, Experience has shown that a tall crop, 
such as papaw or plantain, is preferable to a low one such as manioc. 
Still more important is the amount of plant food removed from the 
soil by the agricultural crop. A root crop like manioc is very exhaust- 
ing and reacts detrimentally on the jak. Only the fruit of the papaw 
(this is tapped for papain) and plantain is removed and the plants 
are allowed to die and return to the soil after the third year, 

The immaturity of most of the existing jak plantations make it 
difficult to lay down with certainty any thinning plan. It is, how- 
ever, already obvious that carly thinnings are most desirable. The 
present system ia to thin the first class plantations at the end of the 
fifth year. This of course depends on the closure of the canopy and 
may have to he deferred in the case of open plantations but, with the 
system of planting now employed, the crop is generally ready for a 
50 per cent. removal of stems when six years old. Owing to the very 
regular condition of the plantations an almost mechanical thinning 


can be done, 
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It would be interesting to see if the silvicultural methods recently 
advocated with great conviction for wattle growing in South Africa 
would yield beneficial results in the case of jak. With a well formed 
plantation early thinnings are clearly advisable but possibly the 
initial sowing interval could-be extended with advantage. 

Injuries to which the crop is liable—Apart from the silvicultural 
requirements of jak there are a number of precautions which have to 
be taken to ensure protection against damage to the crop. 

During the young stages and particularly during the first year 
jak is very susceptible to damage by a variety of animals. 

Unless protected it is severely browsed by cattle, goata and deer. 
Tn the vicinity of villages and in the comparatively developed part 
of the country most suitable for the cultivation of jak damage by 
cattle may be serious. In addition to browsing serious damage is 
caused by trampling by buffaloes and village cattle. The consequent 
hardening of the soil early results in a slowing down of increment, 
poor crown development, and the intrusion of grass. 

The only way to protect plantations against damage by cattle 
is to keep the areas carefully fenced. 

Serious damage may be caused by hare which are very fond of the 
young shoots following germination. Where this cause of damage 
is prevalent ateas have to be protected by wire netting. 

In somo cases monkeys have damaged the young plants by 
breaking off the tender shoots. 


Among other animals which have been known to cause damage 
are tats which eat the seed and porcupine which gnaw the bark. 

It is unwiss to grow jak in localities where wild elephants occur 
as thes> animals are exceedingly fond of both the leaves and fruits. 
Fortunately in Ceylon elephants are not found in the district most 
suitable for jak cultivation, 

Serious damage may be caused both to the jak and still more to 
the lunumidella by the Kalutara Snail (Achatina fulica). The bark of 
the young plants is euten by these snails which frequently girdle the 
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stems, The best way of coping with this pest is to collect the snails 
at night with the help of a light and destroy them. Heaps of rubhish 
are breeding grounds for these snails and should be burnt. 

A fow cases of defoliation by the larve of a moth (ocinara varians 
Wik. Family, Bombycida) have occurred but the resulting damage 
has been slight and the larva are eaten in large quantities by birds, 
principally the Mynah (Acridotheres tristis melanosternus). 


More serious is the susceptibility to attack {rcm the root furgus 
Fomes lignosus. Although this fungus is so far not very common in 
jak plantations trees up to 40 feet in height may be killed. The beat 
method known of dealing with such attack is to uproot the infected 
tree, burn it and isolate the place of infection by digging a trench 2 to 3 
feet deep round it. 


This enumeration of enemies of the jak may at first sight appear 
rather formidable but none of the dangers mentioned need, in the 
conditions under which jak is grown on the chena reforestation systcm, 
be of any serious importance. Practically all the damage which is 
likely to occur takes place in the first three years of the life of the 
crop and during this time the plantations are under careful and 
Concentrated attention by the cultivators, 


Statistics of growth and yield.—The following table which shows 
the average girth and height of jak up to an age of 40 years has been 
compiled from measurements taken of all trees in average plantation 
lines in 16 different plantations. Over 4,000 trecs were thus measured 
and the figures given may be regarded as a fair crop average. The 
credit for this work belongs to Mr. K. P. Rajalingam, Extra Assistant 
Conservator of Forests, 


Age in years. Girth in inches. Height in feet. 
10 24 50 
20 34 69 
30 40 18 


40 42 84 
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Recently o number of permanent sample plots have been laid 
out but figures are not yet available from them. It is hoped to obtain 
useful information from these plots regarding the optimum times for 
and degrees of thinning. 

From figures available it appears that the most suitable rotation 
would probably be between 60 and 70 years. 

Conelustons.—From what has been stated in this note it seems 
reasonable to draw the following conclusions : 

(1) Jak is a most desirable tree to grow in Ceylon on account 
of the popularity and excellence of its timber und, tu a less 
extent, on account of the production of edible fruit, 


{2) The climatic and other conditions suitable for the establish- 
ment of jak plantations are limited. In Ceylon the Inter- 
mediate Zone has been found to provide the most favourable 
conditions for the successful establishment of jak plantations. 

(8) A co-operative system combining forestry with agriculture 
(chena reforestation) has been proved by experience to be 
very satisfactory as a method of creating concentrated 
stands of jak, Such a system has definite economic 
advantages. 

(4) Provided precautions are taken regarding choice of locality 
and site, methods of survey, selection of cultivators and 
control of management, complete success can he reasonably 
assured, 

(5) A mixture is preferable to a pure crop of jak. Species that 
have been found suitable for mixture with jak are lunu- 
midella (Melia dubia) and the large-leaved mahogany 
(Swietenia macrophylla). 

(6) Available statistics of growth and yield indicate that large- 
sized jak timber can be economically grown in Ceylon. 
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Address Presented to His Highness Sri Krishnarajendra Wadiyar 

Bahadur, G.C.S.1., G.B.E., Maharaja of Mysore, on the occasion of 

Laying the Foundation-stone for the Factory Buildings of the Mysore 
Paper Mills, Limited, at Bhadravati on the 1st April 1937 

May ir Pnrase Your HicHwess, 

We, the Chairman and Directors of the Mysore Paper Mills, 
Limited, humbly beg leave to submit our most loyal and heartfelt 
gratitude to Your Highness for graciously agreeing to lay the 
foundation-stone of our factory buildings. 

Our Company owes its existence to the far-sighted statesmanship 
and generous encouragement of Your Highness’ Government. So 
long ago as 1914, Your Highness’ Government directed the conduct 
of investigations into the bamboo pulp resources of the State, as an 
item in the programme of the economic development of the State and 
the improvement of the outlying malnad areas. 
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The fruition of this scheme, however, was delayed till now for 
lack of cheap electricity at Bhadravati, which was found to be the 
most suitable site for the location of a paper factory, With the 
extension of hydro-clectrie power to Bhadravati early last year, this 
difficulty disappeared and the Government sanctioned, on the 29th 
April 1936, the establishment of a paper factory at Bhadravati as a 
joint-stock concern and generously extended various facilities and 
concessions to the Company. 


Your Highness’ Government have subscribed ten per cent. of 
the capital of the Company and have given free of cost the land 
requited for our purpose, 

The extension of the tramway and meter gauge lines of the Mysore 
Tron and Steel Works to the Paper Factory, the arrangement for the 
haulage of wagons and affording of workshop and other facilities 
by the same works and the promise of medical and educational 
amenities to our staff by the Government, afford immediate advantage 
to the Company. 


The assured supply of bamboos at a fixed price of Rs. 12 per ton 
delivered at the factory sidings, and the assured purchase by the 
Government to the extent of their requirements of the paper manu- 
factured by the Company places us in a relatively safe position as 
regards the future. 

We crave permission to express publicly on this occasion our 
deep sense of gratitude to Your Highness’ Government for their 
henevolent encouragement and particularly to our respected Dewan, 
Amin-ul-Mulk Sir Mirza M. Ismail, to whose enthusiasm for, and 
personal interest in, the economic development of the State our 
Company owes its creation, 


Our plant is designed to manufacture 4,500 tons of paper a year, 
valued at nearly 16 lakhs of rupees. The factory will pay to the 
Government more than a lakh and a half of rupees a year for bamboos 
and about two lakhs of rupees for electricity, The Mysore Railways 
will gain 15,000 tons of new traffic in coal, paper and other materials 
evory year, 
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The factory will provide subsistence for 800 families or 4,000 
souls, not including labour that will be employed by the Forest 
Department for the extraction of bamboos, A lakh and a half of 
rupees will be paid annually in salary and wages. 


The establishment of this factory will further provide a means 
of making money from waste materials. By conserving rags and 
waste paper and selling them direct or through collectors to the paper 
mills, every householder in the State can help himself and help the 
mills. The village panchayats also have in this, and in collecting scrap 
iron and steel for the Mysore Iron and Steel Works, a useful new line 
of activity and can help the villager to make a few annas while getting 
rid of his refuse. 


‘We beg leave to take this opportunity to bringto Your Highness’ 
gracious notice the valuable help rendered to the Company by Mr. 
M. P. Bhargava of the Forest Research Institute, Dehra Dun, by 
his scientific advice and by Rajamantrapravina Diwan Bahadur 
K. Matthan, the first Chairman of the Company, by his able 
pilotage in the initial stages. 


Your Highness’ gracious presence to-day is of happy augury to 
us, and proves Your Highness’ abiding solicitude for the success of all 
activities undertaken for the material development of the State. 


We now humbly beg Your Highness to graciously lay the 
foundation-stone of the Mysore Paper Mills, and confer on our enter- 
prise Your Highness’ benign blessings. 


May this factory fully justify the hopes entertained by the 
Government and the public of this State and help in ameliorating the 
conditions of this malnad tract, and may it ever continue to steadily 
inspire the increasing development of industrial enterprise in our 
beloved land, is our ardent prayer to God Almighty on this auspicious 
occasion. 


In conclusion, we beg to express our profound sense of loyalty 
and devotion to Your Highness’ Royal Person and House. 
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THE USES OF LAMINATED VENEER 


Natural wood has many qualities rendering it desirable as a 
material, but also various disadvantages, such as varying strength 
and the tendency to shrink and swell. Those unfavourable properties 
of wood in its natural state operate in many instances to impede its 
use. For this reason, efforts have for long been directed towards 
producing, from natural wood, a semi-artificial material free from 
these drawbacks. One of the results has been plywood, which shows 
better properties in the respects mentioned. The possibilities of 
utilizing plywood are, however, reatricted, inasmuch ar it can he 
made only in sheets of limited dimensions. 

It is with a view to avoiding these limitations that laminated 
veneer was created. Laminated veneer may be produced from a 
great variety of woods, all countries growing timber suitable for the 
purpose. 

As will be seen from the description to follow, the principle of 
manufacture is extremely simple. Its application, however, calls 
for an accurate understanding of the technological properties of wood 
and for the proper use of suitablo machine equipment. 

A log, in the condition it comes from the forest, is cut into about 
1,000 mm. (3} fect) lengths. Thereupon the sections are deprived 
of the bark and at the same time rounded on a pre-turning lathe. 
This pre-turned log is next steamed, and then clamped in a special 
machine charged with converting it into a continuous band or ribbon 
of uniform thickness. Thisband runs on to a drum, together with an 
intermediate ribbon, which is saturated with a preservative for 
protecting the veneer ribhon against mildew and uneven drying. 
The winding-on process takes place automatically. 

The charged drums are now passed on to a second machine, the 
so-called doubler, the duty of which is to ecambine the single veneer 
bands under the application of pressure and heat, This is done by 
running the bands from the drums in pairs over a conveyor belt, 
together with a third band taken from a stack, and passing them 
through drying, impregnating, and gluing machine. The bands a9 
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joined into the laminated vencer, which now possesses a higher longi- 
tudinal and transverse strength than the original wood, are reeled on 
to spools to serve as material for a great variety of uses. To this end 
the band, which may be in lengths of 2,000 m. (6,500 feet), is split 
by slicing shears into the desired working widths and wound on 
bobbins. 

The possibilities of the further application of this semi-finished 
product are almost unlimited. If wooden barrels are to be made, for 
instance, then a cylindrical tube is first wound. This is effected on a 
winding machine, which continually produces from the split laminated- 
veneer band a spiral-wound cross-laid and, therefore, extremely 
strong and homogeneous tube, The crossed spiral design is obtained 
by means of an overtake device on the machine. In addition, the 
machine described is equipped with an automatic parter which cuts 
the tube into sectiona corresponding to the desired height of the 
barrels, The barrel bodies so produced are then pressed on » heated 
hydraulic press and are finally fitted with hoops of the number and 
strength called for by the use for which the barrels are intended. 
This ia effected on a hoop-winding machine on which the hoops are 
produced from the same laminated ribbon as the barrel bodies, 

Parallel with the production of the bodies goes the manufacture 
of the lids and bottoms. These parts likewise are made from 
laminated veneer, The forming is done on a special press, 

Tt has only been by the evolution of an economical process of 
manufacturing laminated veneer that it has become possible to 
produce many types of finished goods combining high strength with 
light weight and low price. The fields of use of the material are so 
numerous that it would be impossible to name them all. Mention 
shall, however, be made of a few. 

The development of spiral-wound barrel bodies also provided the 
means for the manufacture of wooden tubes of high strength. By 
this process, pipes and tubing ranging in diameter from 25 to 1,000 mm. 
(1 inch to 3¥ feet.) and a length of up to 15m. (50 feet) can be 
produced. Completely corrosion-proof tubes, and tubes capable of 
withstanding pressure, can be made in this way. The strength of 
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such pipes and tubing may be assumed as being equal, for the same 
weight, to mild steel, Because of this high strength, the material 
may also be used in airplane construction, particularly since round as 
well as formed tubing can be produced. 

Also for the production of packing containers, the laminated- 
wood tibhon is the ideal product. It is especially well suited as a 
substitute for tin plate because of its high strength and the fact that 
it can be shaped without machining. A further prominent character- 
istic of the material is the fact that its heat conductivity is 106 times 
as low as that of steel. 

As has already been mentioned, laminated veneer can also be 
formed without machining, When properly employed and with the 
aid of suitable precautionary measures, the material may be spun 
like sheet metal, coined, and drawn. In this manner, a multiplicity 
of articles can be produced, such as airplane fuselage and automobile- 
body components, water troughs, sewage pipes, drainage pipes, and 
more. 

The importance and value of the material will be evident from 
the fact that, with large outputs, production costs may be reduced to 
where the laminated-veneer band approaches the cost of cardboard, 
When it is further considered that the manufacture of cardboard 
calls for large mechanical equipment and involves the use of a great 
deal of heat, it will be realized that there are potent arguments in 
favour ofa material produced directly from the green log at a minimum 
expenditure of power and heat.—(Engineering Progress, Berlin, 
October 1936.) 


SANTONIN SUBSTITUTE EXPLOITED IN JAPAN 
Alantolactone, one of the components of the complex crystalline 
derivative from elecampane (inula helenium), is being exploited in 
Japan as an anthelmintic, with the claim that it is “four times as 
strong” as santonin, according to information received by the 
Department of Commerce from the Assistant Trade Conynissioner at 


Tokio, 
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In the study of native plants for anthelmintic propertica, a 
Japanese scientist some three years ago discovered some promise in 
the root known as ogorwma which is said to be the inula, long popular 
as a cough medicine in many countries. Early experiments with the 
active principle derived from this root indicated that its use produced 
certain ill effects, probably caused by the helenin that is associated 
with the alantolactone and has been suggested as a powerful 
germicide in intestinal and respiratory inflammations. Purification 
(separation, probably) is said to have afforded the lactone (Cy, Hyp Oz) 
in a form that did not have the untoward properties, but was proved 
hy clinical tests to possess strong anthelmintic qualitics (Oil, Paint 
and Drug Reporter, January 4th, 1937, p. 50.) 

[In this connection we publish below an extract from the Progress 
of Forest Research in India, 1931-32, by Dr. Krishna, the Biochemist 
of the F.R.I.—How. Ep.] 


Extract from the Progress of Forest Research in India, 1931-32, 
Part I, page 76. 


(ce) Essentrat Ort. 


Inula spp.—In India some 20 species of nul occur and many 
of them are extremely abundant plants, for example, J. cappa DC., 
a shrub met’ with on temperate Himalayas from Kumaon to Bhutan 
at 4,000—6,000 ft. Inula racemosa and I, roylei are found in Kashnur 
and have, hitherto, been used mainly for adulteration of hut (Saussure 
lappa). Of these I. racemosa is better known because of its stronger 
aromatic odour. The dried roots have a weak odour, resembling orris 
and camphor, I. racemosa and J. roylei are not included in the British 
Pharmacopeia. Extra Pharmacopeia, however, mentions inula 
or eleoampane, the rhizomes and roots of I. heleniwm (Fam. Composita), 
a large perennial herb indigenous to Central Europe and Asia. The 
thizomes and branching roots when extracted give 35-45 per cent. 
of inulin and 1—2 per cent. ofalantol, a crystalline or somewhat oily 
substance consisting chiefly of alantclactone which is commercially 
known as “helenin” or “alantcamphor ” or “oil of elecampane,” 
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Examination of I. racemosa and I. roylei have given the following 
results ; 


Species. Alantolactone. Alanto). Tnnlin. 
Per cent, Per cent, Per cent, 
I, racemosa . 7.0 10.0 
ZT, roylet on 10.10 


I. helenium 35—45, 


These results indicate that I. racemosa is superior to Z, helenium 
of commerce in its essential oil content, 


THE ORGANISATION OF THE INTERNATIONAL TIMBER 
MARKET 


The Convention made on 15th November 1935 at Copenhagen 
between the representatives of the timber exporting industries of 
the principal European countries concerned, and ratified by the 
contracting countries and accordingly coming into foree from Ist 
December 1935, constitutes a very important event in the history 
of timber economy. It is in fact the first time that the contracting 
countries have formally undertaken to observe the fixed quantities 
of timber exports as limits of the offers to he admitted for each 
country respectively over a given period.* 


In order te gain a correct idea of theimportance of thisagreement, 
of which more will be said later, it may be useful to survey rapidly 
the international activity of recent years the object of which was to 
remedy the serious crisis which has affected the timber market since 
the end of 1929. 


*L'Kconomio internationale, erne di la Chamber de Commerce internationate, 
Janvier 1930 —Thternationalor Holzmarkt, Vienne, 1 December 1935, 
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A brief mention will suffice for the international congresses which 
from 1900 up to 1931 dealt expressly with the timber problem, the 
principal being the International Congress of Silviculture at Paris 
of 4th to 7th June 1900, the International Forestry Congress at Paris 
from 16th to 20th June 1913, the International Timber Conference at 
Bratislava from 31st August to Ist September 1923, the International 
Timber Congress at Lyons from 29th to 81st October 1924, the 
International Congress of Silviculture in Rome from 29th April to 
5th May 1926, the Second International Timber Congress at Bratislava 
on 830th to 81st August 1929, and the International Congress of 
Timber and Silviculture in Paris from 1st to 5th July 1981. * 


These meetings undoubtedly contributed in varying degrees 
either directly or indirectly to bringing the problem of the inter- 
national regulation of the timber market nearer its solution, more 
particularly by outlining the idea of an international collaboration 
and by preparing the ground for schemes of collective action, None 
the less, from the point of view with which we are here concerned, 
they did not attain to the practical importance of the later meetings 
with which it is here proposed to deal, and which form, so to speak, 
an organic and progressive whole. 

To examine first the situation in the timber trade as it was at the 
time when the first definite steps in the direction of international 
ovganisation of this market were taken, and further to investigate 
the most evident causes of the crisis in respect of timber as they 
emerge from the report of the Delegation of the Economic Committee 
of the League of Nations relating to the meeting of timber experts 
held at Geneva from 25th to 27th April 1932. 

The serious overproduction crisis which for some years past had 
affected the world economy had also made itself felt in relation to 
silviculture, 

The demand for timber has continued to increase in the last 
decades along with the growth of ‘population, Other factors had 


*Crespol, Paris. Le marche du bois et son organisation internationale, Paris, 
1903, pp. 72, 164. —Hans Mays, Dat Problem der Schnittholapreisbildung. 
Munchen aud Yoipzing 1932, p. 120, 
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stimulated this demand in the course of more recent years to an even 
higher pitch ; among such contributing factors may be mentioned tho 
reconstruction work in the devastated regions, the necessity for 
repairing or renewing buildings, plants, railways, mines and all else 
which had been hound to be neglected during the war, also the new 
requirements of comfort, and the greatly increased consumption of 
paper, cellulose and artificial silk. 


Starting from 1930 there was on the contrary evident a marked 
restriction of the consumption of timber. England which has always 
heen the principal importing market and has consequently regulated 
prices, reduced imports of sawn timber from 9,137,000 cubic metres 
in 1929 to 8,633,000 in 1930 and to 7,608,000 in 1931. In Germany 
the imports of resinous timber fell from 7,930,000 tons in 1928 to 
6,008,000 tons in 1930 and to 2,845,000 in 1931. In Italy the 
imports of sawn, round and squared timbers which in 1927 amounted 
to 1,684,000 tons, fell to 1,542,000 in 1930 and to 1,141,000 in 1931. 
This fall las heen attributed mainly to the economic crisis, as the 
timber market is intimately connected with the general prosperity. 
The crisis does not merely affect the activity of the building 
industries (partitions, planks, deors and windows, ete.) and of the 
furniture industry, with the quantity of packing material in 
demand, but also the activity of ship building, railway and mine 
construction, etc, 


Other factors have contributed to this process. Among these 
are the remarkable reduction in the dimensions of modern buildings 
and apartments, as well as the marked progress made at the expense 
of building timber by other materials, such as cement, iron and steel, 
plaster, bricks, etc. Wood is increasingly replaced by iron and 
reinforced concrete as material for the construction of buildings, 
bridges, ete. The use of metal furniture is on the increase. Less 
timber is used in mines; a thinner type is in use and some shafts are 
conereted. The various applications of plywood make it possible to 
utilise wood at a much reduced volume : for purposes of resistance a 
ply 3 mm, in thickness replaces a plank 12 mm, thick, 
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On the other hand Russia which before the war had been the 
principal supplier of timber in Europe but which since then had ceased 
te oxport, had reappeared on the market; from 1927 its export increased 
tapidly ; in 1931 Russia supplied 20 percent. of the world export with 
955,000 timber standards. 


Tn several other countries the stoppage of the Russian exports had 
stimulated the production of sawn timber, and these, in consequence 
of the reduced consumption and of the renewed Russian exporta- 
tion, found themeelves faced by serious difficulties in marketing their 
excess production abroad. Finland which had exported 1,278,000 
standards in 1927, exported $00,000 in 1930 and 780,000 in 1931. 
Sweden which had exported 1,181,000 standards in 1929, exported 
996,000 in 1930 and 729,000 in 1931. The same had occurred for the 
other exporting countries, 


The situation was rendered still more serious by the continued 
fall of prices which had not been checked by the diminution of exports. 
Prices taken as a whole represent only half and less even of what they 
were before the crisis ; in many cases they have become less than the 
costs of transport, transformation and consignment of the rough 
timber from. the forest. 


Not only has the consumption capacity of timber diminished still 
more than the quantity available but the export possibilities have 
been reduced of late in consequence of the restrictive measures adopted 
by various countries, with the object of protecting their national 
production against the depreciation of prices. Exporters have 
lowered their prices further, whether in order to surmount the barriers 
of increased customs duties, or so that they may keep abreast of a 
keen competition within the narrow limits of the quotas imposed 
by the importing countries, The quantities unsold in consequence 
of the exhaustion of insufficient quotas, have exercised an increased 
pressure both on the market of the exporting country and also on the 
markets on which this country has atterapted to sell its surplus timber.* 


+ Economie Committee of the League of Nations, ‘The timter problem, Genera, 
1082, p, 6 
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The International Conference of Timber Exporters held at Warsaw 
on, 25-26th June 1931 was of opinion that the principal cause of the 
timber crisis, as that of the crises affecting other economic spheres, 
lay in the disparity between supply and demand on tho world markets, 
and that the efforts made singly up to the present by the exporting 
countries with the object of relieving the crisis had had no appreciable 
result on. account of the want of co-ordination in the means employed ; 
the crisis could only be mot by an international policy agreed between 
exporting countries, a policy which should lead to a stabilisation of 
the market without injuring the interests of importing countries, 
of importers and consumers of timber, and in such a way as to be 
compatible with the appropriate economic conditions of the exporting 
countries. 


The members of the Conference added that they considered that 
the contracting countries would be able to contribute to a remedying 
of the situation if they would agree to fix for a period of several years 
their quotas of the total of exports (oxports destined for the Far Hast 
not to be taken into consideration). In addition the agreement 
should, in the opinion of the members of the Conference, include all 
soft woods; sawn, planed, and cut for the purpose of making cases, 
as well soft timber in the round, sold abroad for shaping, ete. During 
the period of the agreement in question, the representatives of the 
contracting countries would be obliged to determine each year before 
1st July and in accordance with the market situation in the importing 
countries, the total of the exports which were to serve as basis for 
the calculation of exportable quantities for cach country during the 
following year. Alter having submitted a recommendation in respect 
of statistics and having expressed the desire that the countries not 
represented at the Conference should be invited to associate them- 
selves with this policy, the Conference expressed the opinion that 
such a programme could be executed only if in each of the countries 
taking patt in the agreement an appropriate export organisation 
supervised the carrying out of the joint export policy, Naturally 
each country should be free to choose the form to be given to its own 
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organisation and to regulate the rolations existing between such 
organisation and the exporters.* 

The experts meeting at Geneva in April 1932 and helonging to 
Germany, Austria, Canada, Finland, France, Great Britain, Ttaly, 
Latvia, the Netherlands, Poland, Rumania, Sweden, Czechoslovakia, 
the U. 8. 8. R., Yugoslavia, with the collaboration of the International 
Tnstitute of Agriculture represented by several of its officers, examined 
the means which could be employed on the international plane for 
romedying the situation. 

The report, after noling the impossibility of increasing the 
demand, also recognised the impracticability of effecting an agrecd 
limitation of fellings in tho existing state of affairs. It was very 
difficult to intervene in the forest policy of any country and the States 
with large timber resources refused to consider the question, in view 
of the development of their national economy and of their homo 
consumption. Besides there would be no way of enforcing inter- 
national control over the limitation of fellings. Such a measure 
however, if realisable, would not only tend to remedy the crisis but 
also to reduce the shrinkage of forest reserves which has caused 
anxiety for some time past to economists. The crisis which has 
affected the timber industry has in fact a somewhat paradoxical 
character, On the one hand there is an overproduction in quantity 
which oppressea the market ; on the other hand there is a world 
consumption of timber which, reduced though it is by the general 
economic depression, remains, as is generally admitted, in advance 
of the possibilities of the natural increase of the forests which can be 
economically worked. In this way a continual diminution in the 
forested areas is going on and the average production capacity is also 
becoming lower in the forests which still exist. The classic works on 
silviculture state that out of 1,500,000,000 cubic metres representing 
the world consumption, 1,000,000,000 only comes from normal fellings, 
and that one-third of the consumption, 500,000,000 cubic metres, 
is obtained by drawing on the forest capital. It has been said that 


* Glesinger E. Le Bois en Europe, Etudos d’economie internationale, Paris, 
1982, p. 239, 
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in present conditions the timber crisis would find a solution if there 
were means of bringing about throughout the world the triumph of 
the principles of @ scientific forest economy and if a stop could be put 
to the irrational exploitation of the “ timber capital.” The recom- 
mendation was made in the Committee of Experts that the Tnter- 
national Institute of Agriculture should give the fullest consideration 
to this question and should take steps to group all the documentation 
necessary to the clear perception of the possibilities of an international 
convention, the object of which would bo to ensure the respecting of 
the principles of a scientific forestry exploitation in all the European 
and extra-European producing countries, 


However, as already stated, in the present state of affairs, an 
agreed limitation of fellings would be impracticable in application. 
The experts of the exporting countries represented at the meeting 
were unanimous in the opinion that in default of a restriction of forest 
workings, a regulation of exports might contribnte to the relief of the 
market, 


In fact if in normal times, according to the opinion of certain 
experts, the principle of free trade alone can engure the prosperous 
development of the international timber trade, on the other hand in 
a period of crisis, the unlimited freedom of timber exports has as 
consequence the aggravation of the existing want of equilibrium, 
the lowering of prices, tendency for stocks to Jose value, the disorgani- 
sation of timber production and of the trade in timber. Efforts have 
been made to counteract this price lowering. Certain countries have 
recognised the dangers that threaten the timber market, and have 
reduced their production at the base by a limitation of fellings, others 
have tried to regulate demand by agreements made between exporters, 
On the national sphere, powerful and well disciplined organisations 
have been formed and have carried out a reduction of exports in their 
respective countries. All these efforts, however, display a lack of 
co-ordination which, inter alia, has so operated that while certain 
countries reduced their production or subjected it to a quota policy, 
others increased their production, 


492 INDIAN FORESTER t duns 

In the course of the meeting, the experts of the exporting countries 
stated that their countries possessed or could easily establish central 
organisations which could in their name take part in an international 
arrangement of a commercial character, and they came to an agreement. 
on a series of points :— 

{a) They were of opinion that the only means of immediate 
assistance lay in the adaptation of the exports of all the exporting 
countries to the absorption capacity of the importing countries, 
equitably established on the basis of a cordial understanding, This 
adaptation should be defined by means of a percentage and should 
besides correspond to the actual import needs of the consuming 
countries, 

(6) For estimating the consumption requirements, the basis 
taken should not be theoretical figures, but rather the statistics of 
recent years; in view of the existing situation, the estimates should 
also be reduced by a “crisis percentage ” to he determined. 

(c) In order to fix the percentages to be reserved on the exports 
of tho different countries, the special conditions of the producing 
countries and of the national timber industries should be taken into 
consideration. 

(d) In order to fix the quotas of distribution and the quantity 
to be introduced into the importing countries, purely commercial 
negotiations should be initiated between the exporting countries 
concemed. The collaboration of the importing countries concerned 
is casential to the aatiefactory conclusion of these negotiations. 

The experts of the exporting countries of Northern Europe 
expressed their willingness to initiate immediately between themselves 
negotiations of a commercial character for the regulation of questions 
relating to timber pending among them. The experts of U.S. 8. R. 
hve undertaken to recommend to the Soviet export organisations 
to take all possible steps in view of the conclusions of commercial 
agreements with the export organisations of other countries. 

The experts of the Central Huropcan countries considered that 
the ideal would be a general agreement for which the agreement 
between the Northern States would form a preparation of much 
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importance. If, however, there would be found to be insurmountable 
difficulties in the way of such a general agreement, the States of Central 
Europe were of opinion that it would be of advantage to arrive at an 
understanding among themselves, In any case they resulved to 
organise, on 9th June 1932, at Vienna, a meeting to which there should 
be invited all the countries concerned, represented or not at the mectirg 
of experts just reviewed.* 


We thus come to the International Timber Conference held at 
Vienna, At this Conference there took part Germany, Australia, 
Belgium, Spain, the United States, Finland, France, Greece, Hungary, 
Italy, Latvia, the Netherlands, Poland, Rumania, Sweden, Switzerland, 
Czechoslovakia, the U. 8.8. R., Yugoslavia who all sent experts ; 
Sweden, Italy, Greece and Hungary sent observers only, and Great 
Britain was not represented. The main object of the Conference was 
to ascertain which countries were prepared to submit voluntarily to 
a reduction in production and export cf timber, so as to establish an 
equilibrium between supply and demand and to render possible 
remunerative prices. 


In the course of the discussions there were evident marked 
differences of attitude, At the same time from the beginning, six 
countries, Austria, Latvia, Poland, Rumania, Czechoslovakia and 
Yugoslavia showed themselves favourable to an arrangement which 
was supported by France. 


The positive outcome of this meeting was an understanding 
between the countries enumerated above, with a view to undertaking 
a joint action with the object of remedying the international timber 
market and of ensuring a limitation of exports so as to re-establish 
the equilibrium between supply and demand. They decided ugon 
the formation of a permanent committee designed to secure the 
continuity of the work carried on. The agreement was to remain open 
for the signature of the national organisations of other countries who 
might desire subsequently to adhere to it. 


*£oonomic Committee of tha League of Nations, document quoted, p. 9. 
flveconomic internationale, already quoted, Uctober 1934, p. 3, Keoncmic 
Committse of the Loague of Nations. Document E 854 of 30th June 1084, 
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The Permanent Committee. formed by the so-called States of 
Central Europe with headquarters at Vienna, assumed the name of 
the International Permanent Committee of the production of timber. 
tho timber industry and trade in timber (C. 1 B.). This hady 
constitutes also for the northern countries a first step in the direction 
of the international organisation of the timber market, Sweren, 
Finland, the Baltic States and the U. 8.8. R. have, however, as 
yet not joined. France became a participator in the C.J. B. from 
1933. The activity of this organisation is mainly exercised in three 
spheres; (a) technical operations, (6) regulation of the market, (c) 
inter-Kuropean timber policy.* 


The action taken by these countries soon bore fruit. In December 
1988 an International Conference of timber exporters was held at: 
Berlin, and under the presidency of Count Ostrowski, President of the 
0. I. B., resulted in an agreement in respect: of timber exports. 


As the outcume of the exchange of views among experts, this 
Conference had been instructed to draft on the basis of statietical 
data, a common policy for the export of timber during the following 
season, 

The negotiations were carried on between, on the one hand, 
well-known leaders in the timber trade of Sweden, Finland, and the 
U. §. 8. R., and on the other the principal delegates of the exporters’ 
organisations, membors of the C. 1. B. 

In the first place an agreement was reached as tu the estimate of 
the world demand of the importing countries for 1984 ; this demand 
was estimated at 4,200,000 standards. Then the representatives of 
all the countries present declared that they would endeavour to secure 
that the exports of sawn timber of their country should not exceed 
in 1934 a fixed number of standards. The total of these quantities 
to be exported was in complete agreement with the total figure 
estimated for the importations. 

This ‘‘gentlemen’s agreement” between European timber pro- 
ducers, ntembers of the C.I. B., from which, however, Sweden and 


*L'economie internationale, already quoted, October 1934, p. 5. Economic 
Committee of the Leaguo of Nations. Doenment E85¢ of 30th June 1934. 
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France abstained, resulted in a certain stubility of the price of timber 
on the world markets,* 

At the end of October 1934 a second conference of timber exporters 
took place at Vienna, under the presidency of Count Ostrowski. This 
meeting was the direct continuation of that held in Berlin in 1933 
but the basis of operation had been considerably widened, asthe number 
of Kuropean States represented at Vienna was augmented by the 
participation of the Baltic States. There was thus represented 90 
per cent. of the total production of the Europeai exporting ecuntries 
It should he added that a representative of Canada took part in the 
Vienna meetings ; this country since the Ottawa Conference has 
become one of the most inportant suppliers of timber to Europe, 
f Hence with the exception of thy United States. Norway and 
Lithuania, representatives of the timber export of the world were 
present togethor at Vienna. 

The Conference proceeded to the estination of the imports and 
exports relating to 1934 and to the great satisfaction of its members 
it was confirmed that not only had the ustimates of the volume of the 
world imports in soft) wood made at the Berlin Conference 
proved to he exact, but that the “ gentlemen’s agreement” had 
secured exc ellent results, for ag its outcome the world prices of timber 
had shown—-in contrast to the preceding vears— a remarkable 
stability with a slight tendency to rise, 


the Vienna Conference was continued on these lines, After an 
exchange of views ou the probable extent of the demands of the 
different markets in 1935, those taking part in the Conference, after 
making an enquiry jute the importing markets, pronounced in favour 
of the establishment of a new approximate figure lower by 10 per 
cent. than the total of the mports for 1934. In consequence the 
Conference recommended all the timber exporters tu reduce their 
future timber export in the same propurtion. This resolution does 
nob imply any compulsion, Bui just as the Berlin agreement, in 
spite of its purely optional character, has been strictly observed by 
the adherents, it was possible to cherish » legitimate hope that the 
same destiny would be that uf this Conference, 


4 Freconomio intornationalo alrcady quoted. October 1934, Eeonemic Committee 
of the Leagues of Nations document E-871 of 18th January 1938, 
+ Internationale Holamarkt of 27th Ootober 1934. 
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Tt should he noted that the Baltic, Russian and Swedish delegn- 
tions emphasising the solidarity of the interests of all timber ex- 
porters, have promised their ‘loyal collaboration to the execution of this 
arrangement, The Canadian observer announced the approaching 
establishment in his own country of a central organisation for timber 
export, and also promised that in the near future his country would 
participate in these agreements.* In addition this Confer ence, after 
having passed resolutions in regard to the standardisation of squared 
timbers, to the organisation in February at Warsaw of an international 
conference on the subject of wood used for paper manufacture, and 
finally on timber statistics, was unanimous in declaring that meetings 
of the same kind as those of Berlin and Vienna should be held at least 
oneea year. On the proposal of the Swedish delegation, the President 
of the Conference has been authorised to place himself in touch at any 
time with the delegations of the other exporting countries and to 
invite them to discuss any question which it might be necessary to 
consider. 

In virtue of this advisory arrangement it is open to all competent 
organisations to come in and adopt a line of joint action whenever 
required by the situation.f 

We now come to the Convention signed at Copenhagen on 15th 
November 1935 by the representatives of the timber exporters of the 
principal European countries concerned, which constitutes a remark- 
able advance on the agreements concluded at Berlin and Vienna. 

By this agreement, the contracting countries for the first time 
enter into a formal undertaking to regulate the Ruropean trade in 
sawn timber and to establish in this way the bases for a steady 
development of the market, Such was the fortunate outcome of the 
intensive and persistent labours that had been carried on. 

The Baltic States, Norway, the United States and Canada do not 
belong to the Convention but estimates have been reached of the 
exports of these countries and are taken fully into account in the 
agreement. 

The total exportation for the countries participating in the Con- 
vention has been fixed for 1986 at a maximum of 3,850,000 standards 


* L'vcononie internationale of January 1935, 
+ Economic Committec of the League of Nations, duc. E 87) of Ist Jannary 1936, 


pb 
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which cannot be exceeded. The distribution of this maximrm 
established between the different countrics is as follows: 


Standards, 

Austria ed oe 275,000 
Finland i ah 1,005,000 
Poland ei 34 318,000 
Rumania ie er 223,000 
Sweden ae ak 820,000 
Czechoslovakia if we 96,000 
U.8. 8. RB. ee 950,000 
Yugoslavia = via 168.000 
Total % 3.850.000 


This Convention was ratified by the contracting States and there- 
fore came into force as from 1st December 1985. 

At the beginning of December, Rumania had not as yet ratified 
the Convention but it was expected that this would be done at any 
moment, 

According to statistics published by the C. I. B, for 1934, the 
proportion of sawn timber exported by the contracting countries comes 
out at 4 per cent. for Austria, 19 per cent, for Finland, 6 per cent. 
for Poland, 5 per cent. for Rumania, 16 per cent, for Sweden, 2 per cent. 
for Czechoslovakia, 18 per cent. for the U. 8. 8. R., 3 per cent. for 
Yugoslavia. The proportion of exported sawn timbers from Enropean 
countries not taking part in the Convention reached 1 per cent. for 
Estonia, 3 per cent. for Latvia, 1 per cent. for Lithuania and 1 per cent. 
for Norway. Overseas countries exported to Europe as follows : 
Canada 11-5 per cent. and the United States 9-5 per cent. of the total 
amount of their respective sales, 

The Permanent Executive Committee has been established, 
representing the associations which subscribe to the Convention. The 
Committee consists of six delegates, thtee appointed by Finland, 
Sweden and the U. 8. §. R., and the remaining three jointly appointed 
by Austria, Poland, Rumania, Czechoslovakia, and Yugoslavia. In 
addition a technical Committee was instituted to undertake the 
supervision of the operation of the agreement; on this Committee 
each country has the power of representation by a single delegate— 
(Monthly Bulletin of Agricultural Economics and Sociology, No, 2,1936.) 


428 INDIAN FORESTER { Jone 


The following information ts taken from th: accounts relating to the Seaborne Trade and 
Navigation of British India, for March 1937: 


IMPORTS 


MONTH OF MARCH 


ARTICLES Quantity (Cusic Tons) Vatuz (Rurezs) 
1935, 1936 1937 1935 1936 1937 
Woop anp Timper 
Teakwood— 
Siam 30 4,659 
French Indo-China 1,649 122 | 449 1,18,676 | 15,717 47,20 
Other countries . 203 ep 22,574 
Total 1649] aa} sz | 118,676} 18,717 | 74,508 
Other than teak -~ iis al a 
Softwoods 1195 883 1,528 73,638 55,858 | 1,00,234 
| 
Matchwoods sit | 807 : oe 45,111 
Unspecified (Value) .. xe ! 2,48,878 | 1,06,933 16,201 
: i i \ 
Firewood 18 66 40 270 990 | €00 
Sandalwood se 25 9 57 13,429; 1,450 12,503 
Total value of wood 7 a is nae ie. 
and timber 2) 5 4,54,891 | 1,80,948 | 2,49,152 
eaeRaaeeen Feces a 
Manufactures of wood 
and timber— ‘ f 
Furniture and cabinet- i i 
ware on No data. No data, 
Plywood ! 362 es es 81,557 


Other manufactures of 


wood (Value} Jae 2,085,348 | 1,91,661 | 1,66,738 


Total value of manufac- 
tures of wood and 
timber other ihan 
furniture and eabinet- 


ware oF rn ee 2,05,248 | 1,91,661 | 2,48,295 


Other products of wood 
and timber— 


Wood pulp (Cwt.) 35,956 15,143 19,292 | 2,38,360 98,336 | 1,33,818 
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EXPRACTR 
IMPORTS 


ARTICLES 


TWELVE MONTHS, !sr APRIL TO 31st MARCH 


Quantity (Cusrte Tons) 


VaLug (Rupaes} 


Hl 
1934-35 1935-36 1986-37 | 1934-35 1935.36 1936-37 
Woop Axp TIMBER 
Teakwood— 
Siam 3,794 277 ova | 4,146,751 26,616 | 1,20,37f 
French Indo-China ., 4,748 547 3,149 | 3,78,282 65,196 | 3,25,643 
Other countries oe Ral} 158 1,884 89 15,811 | 2,046,935 
Total es 8,542 982 6,007 | 7,93,122 | 1,07,623 | 6,50,849 
scie sais uf 
Other than teak—- 
Softwoods 11131 12,815 14.493 | 7.20,333 | 7,54.430 | 8,75,039 
Matchwoods 11,442 6,40,831 
Unspecified (Value) -. 17,55,148 | 18,37,785 | 3,38,057 
Firewood 586 506 365, 12,787 7497 5,463 
Sandalwood oe 292 213 309 { 1,01,847 74,664 97 AMZ 
Total value of wood 
and timber ~ 33 83,237 | 27,81,999 | 26,07,685 
Manufactures of wood 
and timber— 
Furniture and ¢abinet. 
ware fe No data. No data. 
Plywood o 3,469 ns 770,423 
Other manufactures of 
wood (Value) ie 22,95,873 | 25,60,442 | 15,23,444 
Total value of manu- A 
factures of wood and 
timber other than 
furniture and eabinet- 
ware ve 22,958,873 | 25,60,442 | 22,93,867 
Other products of wood i 
and timber~— | 
Wood pulp (Cwt.) ., 390,123 | 309,422 | 220,944 | 26,18,243 | 20,47,566 | 14,56, 125 
en 
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MONTH OF MARCH 


ARTICLES Quantity (Cupic Tons) 


Vatus (RuPses) 


1935, 1936 


1936 1937 


Woop anp Tistser 
Teakwood— 


To United Kingdom .. 6,593, 5,223 12,40,523 | 10,29.2°2 | 11.13,792 
» Germany - 546 219 1,162 1 £31,848 42.122 | 3,17,880 
 Balgium i 2) 5 73 4,701 912 | 14.531 
af Traq ae 97 127 641 16,826 19,827 | 11.261 
Ceylon a 163 284 4] 30,728) 32,458 | 41,942 
» Unton of South 
Africa O17 897 282] 1,93,691 } 1,70,396 63,630 
» Portuguese East ** 
Africa, 429 238 174 78,213 35,178 33,125 
1. United States of 
America - 477 &3 38] 1,20,666 15,901 9,515 
» Other countries ., 427 817 595 70,487 | 1,02,977 | 1,25,765 
Total . 9,674 1723 7,670 | 18,84,688 | 14,49,C03 | 17,31,441 
Teak keys (tons) . 976 634 536 | 1,45,490 91,800 92,985 


Hardwoods other than 
11,345 | 26,658) 36,341 


teak 
Unspecified (Value) 


+e . 52,053 92,128 | 3,84,203 
Firewood (tons) : 2 8 20 a 
Total i. Pe ~)2,09,806 | 2,10,613 | 513,629 
Sandalwood— 
To United Kingdom Ww 23 Hi 11,600 
w» China (excluding 
Hong-Kong) 10 6 15,597 a 6,609 
Japan 7 5 8,925 2 2,766 
» =Anglo-Egyptian 
Sudan o 5 1 3 5,310 1,350 3,740 
a United States of 
America on 24 50 84 24,069 59,009 87,400 
» Other countries .. 3 3 5 3,052 3,167 6,735 
Total 49 54 114 56,863 54,517 ) 1,18,841 
Total value of wood and] 
timber oo 21,51,357 | 17,14,133 | 23,63,811 
Manufactures of wood 
and timber other than 
furniture and oabinet- 
ware . on oe 12,896 17,538 28,886 


Other products of wood 
and timber oo 


1987] 


ARTICLES 


Woop ann TimBer 
Teakwood— 
To United Kingdom .. 
» Germany “ 
» Balghim os 


1, Ceylon ts 
vw Union of South 
Africa on 
w Portuguese East 
Afriea on 
uw United States of 
America o 
w Other countries .. 


Total 


Teak ksys (tons) sy 
Hardwoods other than 


teak or 
Unspecified (Value) .. 
Firewood (tons) . 


Total 


Sandalwood— 
To United Kingdom .. 
» China (excluding 
Hong-Kong) 
n Japan oo 
© Anelo-Egyptian 
Sudan ee 
wo United States of 
America . 
« Other countries 


Total ve 


Total value of wood and 
timber se 


Manufactures of wood 
and timber other 
than furniture and 
eabinet-ware 


Other products of wood 
and timber oe 


EXTRACTS 


EXPORTS 


TWELVE MONTHS, 
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Ist APRIL TO 3lsr MARCH 


Quantity (Cuetec Tons} 


VaLue (RUPEES) 


1934 35 | 1935-36 1936-37] 1934-35 1935-36 1936-37 

29,352 61,86,C03 76.41,719 95,828,315. 
2321 5,65,457 10.40 232 14,060,574 
299 €0,355 1,53,5¢4 67 612 
957 1,95.571 178,564 134,967 
94? 1,055,952 1,94,702 244,258 
7,87,293 6,61,997 13,13,894 
1,29,096 3, 26,793 3,71,275 
279,872 1,16,321 1,25 527 
701 707 8,59 589 13 36,652 
90,41,223 | 1,11,72,481 | 1,45,95,054 
6,13,150 i 7,233,439 5,92,862 

74,033 1,13,859 

3,72,810 4,0/,728 

24)1 907 
10 62,410 | 12 45,593 19,97,145, 
39,586 42,276 19,909 
24,772 42,650 94,177 
1,01,794 121,777 141,524 
56,685 85,065 80,495, 
4,72,869 5,81.948 
21 438 36,030 68,914 
675 862 8,01,736 9,25,341 9,86,958 
. 1,09,05,369 | 1,33,43.815 | 1,75,79,157 
121,901 1,13,co3 1,67,662 

No data. No data, 
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INDIAN FORESTER 


JULY, 1937. 
A CAREER IN THE FOREST DEPARTMENT 


Sir Gerald Trevor, Inspector-General of Forests, in the course of 
his broadcast talk on “ A Career in the Forest Department ” from the 
All-India Radio, Delhi, said : ; 

“TJ have been asked to speak to"you to-night on a career in the 
Forest Department and before I can get on to details ofthe work I 
must first of all give you an outline of what the forests of India are 
like. 

Forestry in India is different to that of any other country in that 
we have to deal with every kind of climate and every type of vego- 
tation, from the alpine forests of the Himalayas to the tropical 
evergreen forests of the West Coast, from the desert forests of Sind 
and the Punjab to the bamboo-clad hills which form the eastern- 
most frontier between India and Burma. Starting from the North 
we have in the ranges of the Himalayas, from the North-West Fronticr 
Province to Kumaon, coniferous forests of chir pine which is the 
source of a flourishing turpentine industry in India. These pines are 
tapped with one or more blazes or channels which are freshened five 
times a month, the resin rans down the blaze and drops over « tin lip 
into an earthenware cup. This is crude resin which then goes to the 
factory at Bareilly or Jallo near Lahore, where it is distilled into 
turpentine and rosin. The latter substance is largely used in Tndian 
industry and the whole requirements of the country are met from 
this source. At elevations above the longleaf pine, the well-known 
deodar forests are found from the North West Frontier Province 
through Kashmir and the Punjab to the sources of the Ganges. Above 
the deodar again extensive forests of spruce and silver fir grow up to 
an elevation. of 10,000 feet, where they merge into the alpine pastures 
which provide summer grazing for thousands of sheep and goats, 

A 
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In the plains of the Punjab, where the rainfall is insufficient to grow 
forests 50,000 acres of irrigated plantations of shisham and mulberry 
have been formed to supply the towns of the Punjab with firewood 
and you say he interested to know that all your hockey sticks are 
made from the latter wood. This sports-goods trade in hockey sticks 
and tennis rackets is centred in Sialkot and is of considerable value. 
The products of these factories go all over India and are even exported 
abroad. Suited mulberry wood for this trade commands a high price 
and the supply hardly mects the demand, Moving to the east of the 
Sumua river, along the foothills of the United Provinces, u bell of sal 
forests extends right along the Himalayas through Bengal into Assam. 
This tree is one of the most important in India providing large 
quantities of railway sleepers and the bulk of the constructional timber 
used throughout the Gangetic plain. Incidentally you may be 
interested to know that this is the tree degeribed by the Chinese 
pilgrim Hiuen Tsang as the tree with dark green shining leaves under 
which the Lord Buddha died. We have had considerable difficulties 
with this tree and the problem of its regeneration is still the subject 
of intensive research, In consequence of this Bengal has had to 
undertake very extensive plantations of this tree. 

At the end of the sal belt in Assam the tangle of broken hills 
which forms the boundary between Assam and Tibet is covered with 
evergreen forest and through a gigantic gorge in these hills the 
Brahmaputra river falls from the plateau of Tibet to the plains of 
India, Ono of the most interesting forest areas is the Sunderbans, 
in the Bay of Bengal, where the innumerable streams and tidal creeks 
of the delta of the Ganges meet the sea, The whele forest here is 
submerged at every spring-tide and everybody lives in boats. The 


trees also are peculiar as, in order to obtain oxygen in these mud 
flats, they send up aerial roots like tent pegs which cover the forest 
fluor and render working rather an acrobatic feat. 

All through Central India the teak tree is found in profusion 
gonerally mixed with other trees, sometimes reaching considerable 
size, and elsewhere, where the rainfall is deficient, only growing to the 
size of snl trees, This mixed type of teak forest extends into the 
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Bombay Presidency in Kanara and continucs right to South India 
in Madras, Cochin and Travancore. In this type of forest very 
considerable plantations of teak have been made, starting from quite 
early times, ‘fhe most notable of these are the plantations in 
Nilambur in Malabar which were commenced by Connolly the Collector, 
in 1842. The Forest Department has lately erected a memorial to 
his memory. In addition to tho sal forests of the sub-Himalayas a 
very largo area of this forest also covers the hills in Orissa and Chota 
Nagpur. ‘This is still perhaps one of the wildest parts of India where 
at any time wild clephants, bison, and perhaps man-eating tigers, 
may be met with. T must not forget to mention the extensive areas 
of bamboos belonging to several species which are such a feature of 
Indian forestry. Bamboos are either the most profitable forest crop 
which can be grown or alternately they are so abundant as to be 
almost a weed of no value. However, thanks to the work done at the 
Forest Research Institute at Dehra Dun, these unwanted bamboos 
are now being used for the manufacture of writing and printing paper 
and the Indian paper mills now supply 75 per cent. of Indian require- 
ments in those papers, There has lately been considerable activity 
in the promotion of new mills. i 


Having given you a very brief outline of the history of the forest 
vegetation of India, I will now come to the subject of a career in tho 
Forost Department. The Forest Service in one of the major forest 
provinces consists of the Chief Conservator at the head with three or 
four Conservators of Forest under him, Hach territorial Conservator 
has about six forest divisions, each in charge of a divisional forest 
officer, in his care. Each division has several ranges, ¢ach in chatee 
of a Forest Ranger trained at Dehra Dun or Coimbatore, and each 
range in turn has a subordinate staff of forest guards. The working 
plans branch, which is rosponsible for laying down the technical forestry 
of each division and calculating the yield of the forests, works directly 
under the Chief Conservator. This, in brief, will give you an idea 
of how the work is carried out. Recruitment is made either direct 
to the officer class or to the Forest Ranger class, but forest rangers 
have an opportunity of rising to gazetted rank. The question is often 
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asked: What does a forest officer do? The answer is that the 
forest officer administers a large estate devoted to the production 
of timber as a crop. Forestry is only a branch of the cultivation of 
the soil. Agricultural crops occupy the ground for a yeat or a little 
more or less, and are then reaped and converted into cash. A forest 
crop may occupy the ground for 150 years before itis reaped. Another 
difference is that agricultural crops are sown or planted, whereas in 
forestry a new crop is most frequently obtained by natural seeding 
under the control of the forester. In addition to the cultivation 
and tending of forest crops the forest officer in charge of a division 
has the care of the estate in the shape of roads, buildings, boundaries, 
fire protection and has also the business side in the way of marking 
of trees and sales to attend to, Indeed he resembles in many parti- 
culars the manager of a big zemindari. Forestry is a business just 
the same asagriculture iss business. Frequently in the case of forests 
an the mountains the indirect reanlts are of more importance than 
the cash returns, More and more in India the problem of erosion is 
being recognised and forestry ia one of the chief means of dealing with 
this problem, A career in the Forest Service is not to be entered into 
lightly as it differs from the normal career to he expected in every 
other department of Government service. Most of your life will be 
lived in the remote places of earth, you will see little of towns or the 
amenities which are offered by the towns. Yor the first 15 years of 
iy service T had no headquarters other than an Indian village. On 
the other hand you will be living surrounded by nature, very often 
your only companions will be the wild elephant and it is essential 
that those who seek to spend their lives in this service should be able 
to find their own amusements and their own resources in their own 
immediate surroundings, Those who enter the Forest Service should 
pe somewhat like a pilgrim who undertakes the great jonrney to 
Kailash. He encounters many dangers and experiences great dis- 
comforts. Sometimes he is hungry, other times thirsty, the valleys 
are hot and the hills are cavered with snow, but ultimately as he gets 
to the end of his journey and sees the holy mountain, the goal pf his 
hopes for many yeats, he forgets all the discomforts of the joprney 
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in the exultation of having at last obtained hia desire. Similarly those 
who devote their lives to the service of the trees of the forest 
experience many physical discomforts and privations, the honours of 
this world only oo often puss them by, they acquire but little of 
wealth, and ill health may be their portion, but having devoted their 
lives to the ordering and beautifying of the garden of the wilderness, 
having acquired wisdom and understanding of the ways of nature and 
obtained dominion over the world of trees, they may obtain some- 
thing greater than earthly honours, namely, the knowledge that they 
have served theix country well. To those who are prepared to content 
themselves with such rewards as the service offers, to those who 
are prepared to live alone and to find their interests in their work and 
in their surroundings, J would say by all means join the Forest 
Service; but to those who cannot live away from the amenities of 
towns and crowds of their fellow-men, I would say find any other 


employment tather than thet I, te oak 

You will now want to know how you enter on this career. There 
are two classes of posts in the service, The upper gazetted class and 
the lower non-gazetted Forest Ranger claas. At the present moment 
recruitment to the gazetted class of the service has been closed down, 
but no doubt this is only a temporary measure. To get into the 
gazotted class a university degree is necessary followed by two years 
of professional training either at a forest school in Great Britain or 
at the Forest College in Dehra Dun. Before recruitment was closed 
down young men who were in possession of a university degree went 
up for a competitive examination followed by an interview with the 
Public Service Commission. Now that forests have been proyin- 
cialised local Governments will no doubt select their own candidates 
for training. As regards the Forest Ranger class, candidutes ate 
required by certain local Governments to have passed at least the 
Matriculation examination and by others the Faculty of Arts or 
Science. Thoreafter they are selected by their local Governments 
and deputed for two years of study at the Forest Colleges at Dehra 
Dun and Coimbatore. After completing the course both classes of 
officers undergo practical training in the forests of their province and 
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in due course the officer class will become divisional officera in charge 
of forest divisions. They will serve in this and similar capacities 
until they are selected for Conservator when vacancies occut. At 
the present moment officers of ahont 25 years seniority are hecoming 
Consorvators. The Ranger student, after leaving College, will be 
attached to a range where he will carry out the marking of trees for 
felling, toad-making, répairs to buildings, the making and tending of 
plantations. He will probably be employed at some time on the 
field work connected with the preparation or revision of working 
plans. In duc course ho will he placed in charge of a range, a position 
of considerable importance, where he will have ample scope for the 
oxercise of his profession as range officer. He will have a staff of 
suhordinates under him and will be brought into intimate contact 
with large numbers of workmen and villagers. His powers for good 
will be great and he can spend a life of devoted service to his pro- 
fession, his country and the poor people committed to his charge. 
T must not conclude this talk without a reference to the work of the 
Forest Reseatch Institute at Dehra Dun. This Institute is concerned 
with research into the problems of silviculture or the growing of 
trees, forest utilisation or the uses of timber, the manufacture af 
paper pulp, the seasoning and preservation of timber and similar 
activities and the allied sciences of Botany, Entomology and Chemistry. 
It is one of the largest Forest’ Research Institutes in the world and 
an institution of which India may well be proud. Indeed forestry 
in India has reached a high standard and the forest. services of India 
are looked up to by all parts of the British Commonwealth. Having 
seen the forestry of the whole world it is my hope that Indian 
forestry may long continue to ocenpy the prominent place she has 
attained, thanks to the devoted service of all classes of the staff, 
many of whom have laid down their lives in the execution of their 
duty. I wish you all goad night.” 
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REGENERATION OF PADAUK (PTEROCARPUS 
DALBERGIOIDES)—ARTIFICIAL AND NATURAL. 


By M. S. BaLASuBRAMANYAM, 


Andamans Forest Department 


Summary.—It discusses (1) whether the plantations have really cost so much 
per acre as to be ‘deemed a financial failure from the start’ and (2) whether the 
results obtained in plantations are not as good as in natural regeneration. 


“Tn deciding between natural and artificial regeneration, the 
economic aspect is the main deciding factor.” In the following few 
notes I propose to examine the above statement with special reference 
to padauk, as itis easily the most valuable timber treeinthe Andamans. 
‘The timber is of first-class quality and commands the highest price 
of all the Andaman woods.” (Annual Report, 1934-35, page 17.) 
The last decade of our intensive experiments with natural and artificial 
regeneration of padauk has given us sufficient data to discuss the 
technique and economics of both the methods, 

Before entering into a detailed discussion on the above subject 
it would be better to start with a short résumé on the silviculture of 
padauk, as this will help us a lot in our farther discussions, 

Distribution.—In its natural habitat, viz. the Andamans, padauk 
occurs from sea level up to an elevation of about 250 to 306 feet, 
depending on the conditions of the soil, Soil is the determining 
factar, as the other ecological factors, such as climate and rainfall, 
etc., do not vary very much. It occurs in the types of forest 
recognised locally as the deciduous and the semi-evergreen, Qn rich, 
well-drained soils, varying from sendy loam to loam, such as those 
on Interview and Stewart Islands, the bole development is very good, 
while on a coarse-grained rubbly soil, as on Sound Island, padauk 
is comparatively stunted and buttressed. 

Asgociates,—The usual associates of padauk are Terminalias 
(1. bialata, T. procera and 7. manit), Canarium euphylam, Sterculia 
companulata, Lagerstroemia hypoleuca, ete. These form the topmost 
canopy. In the second storey we find the various Dyospyros (includ- 
ing the Zebra wood of the Andamans), the Sterculias, and various 
other evergreen trees. The intensity of the undergrowth varies 
petween light Lu fairly dense depending on the humidity of thesoil, 
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Flowering and Fruiting. —Padank flowers profusely about the end 
of June and throughout July. Tho flowering season does not last 
Tong, and the green samaras soon appear. The fruits ripen about 
January-February and the ripe fruits can be seen on the trea till the 
end of May. The fruits (so-called seeds) arc light (about 750 go to a 
pound) and are carried far by the high winds of the early monsoon. 


Germination.—Germination is very uneven, beginning from the 
month of April and lasting till early October. If there is a good 
Shower in March, a profusion of padank seedlings is seen in April, 
Padauk is unique in this respect, and, as will be mentioned later, this 
hus been bhe cause of the high cost or failure of many a plantation in 
the past. On account of this uneven germination, it appears, 
therefore, that the ripe padank seed, which falls during a certain 
month, does not germinate at once, but lies in contact with the soil 
for some months at least (probably four to six) before it germinates, 
Padauk seeds are the first to germinate in an area and, probably, 
also the last. 

Silvicultural characteristics. Padauk is a strong light demander 
and is very sensitive to suppression by weeds. Forest officers of the 
Andamans have always noticed at the commencement of the monsoon 
profuse natural regencration of padauk coming up in all the old 
felling areas, drag paths and other places, but none of these seedlings 
are seen after a month. Want of overhead light and suppression by 
weeds kill out all the seedlings, But if due to some favourable 
circumstance & padauk seedling gets established, the young plant 
persists and grows very slowly even under the most unfavourable 
cirenmstances existing in a natural forest. The response to treatment, 
ie however, marked. Given a free leading shoot, free from suppression 
and fully exposed to light, very vigorous growth results, It loves 
to be in the midst of weeds of equal height, and, in fact, plants 
growing aimidst » profusion of erect weeds of equal height are much 
more healthy than those that are constantly weeded. Climbers are 
very injurious to the seedling up to its third year, as they bend the 
plants tight down and retard their growth, 
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Subsequent growth—Compared with the growth of the seedlings 
of its associates, the development of the padauk seedling in the 
first two yeats of its existence is very slow. Soin natural regeneration 
areas padauk does very badly in competition with other quick- 
growing spp., such as white dhup (Canarium euphyllum), papita 
(Sterclia companulata), white chuglam (Terminalia bialata), pynmea 
(Lagerstroemia hypoleuca), ete. From the third year onwards growth 
is more rapid, and it overstops dhup if left under it. Trees with 
heavy foliage like pynma, chuglam, badam (Terminalia procera) 
suppress it vory badly and must be cut back. to release padauk. 

Natural reproduction—lt has been. variously observed by forest 
officers in the Andamans, from time to time, that ‘natural regenera- 
tion (of padauk) in the areas worked over is generally good” and 
“regeneration of padank although plentiful is quickly suppressed 
unless tended and completely freed from overhead cover,” and so on, 
In fact, as has been already mentioned, padauk regeneration is profuse 
and is the first to appcar on the arca, In the natural regeneration. 
technique that has heen developed so far, we start with a clean 
forest floor and a canopy raised up to a height of about 80 fect. We 
may go a step further and say that all trees, except those forming 
the topmost canopy, are to be felled or killed by girdling. In the 
deciduous forests the slash is burnt, as far as possible before April, 
de., before seedfall, The ideal condition to start with will be a clean 
forest floor, shaded by one unbroken topmost canopy, but in actual 
practice it happens that the top storey is interspersed with gaps due 
to past fellings. : 

With the rains there is plenty of padauk germination and along 
with it the germination of the other deciduous associates of padauk 
is algo prolific. Anything up to 20,000 scedlings per acre can be seen, 
From now on there is a race between the padauk seedlings, the weeds 
and climbers, and the seedlings of white chuglam, pynma,. dhup, 
papita, etc. Padauk suffers very badly in this competition. The other 
species having a more even germination, a tapid growth and more 
toleration for shade easily oust the padauk from the field, §o if no 
assistance is given to the padank at this unestablished stage, 


442 INDIAN FORESTER ” heme 


casualtios are heavy, and about 90 per cent. of tho seedlings disappear 
after 4 month. It is necessary, therefore, at the time of weeding to 
cut back other species to save the padank. This cutting hack must 
he done very quick, as otherwise the casualties are heavy and the 
growth of the survivals poor. 


By weeding whenever necessary, and by gradual girdling of the 
overwood, the young crop is kept alive. By the gradual removal of 
the overwood it is expected to strike a mean between tho light 
requirements of the trees and the weed growth. The following points 
desorve mention at this stage. Felling, raising the canopy and 
weeding have heen continued till the fourth year. In weeding it is 
necessaty to go over the whole area to attend to each and every 
seedling. People acquainted with the conditions existing in a tropical 
rain forest can form a fair estimate of the difficulty of keeping a 


regoneration area free from weeds, 


Costa vary considerably, At the end of the fourth year the cost 
is hotween Ra. 35 and Rs. 55 per acre, at the end of the third it is 
between Rs, 21 and Rs. 33, and at the end of the second if is Rs. 25 
to Rs. 38 (this is in a special area with heavy weed growth, hence 
the cost here is even more than the cost at the end of the third year 
in other areas). “Costs vary considerably. The cost of felling 
depends on the intensity of the exploitation fellings which preceded 
the regeneration fellings. Burning depends on the nature of the 
undergrowth: Whether a cousiderable time has elapsed hetween 
the exploitation felling and the regeneration felling in which case the 
areas are usually choked with cane; cutting and burning this is 
expensive. The costa of weeding depend partly on the nature of the 
soil and partly on the denseness of the canopy.” (Annual report, 
1934-35.) 

Artificial reproduction.—Plantationss I consider here the 
plantation practices only with regard to padauk, because, as has been 
stated above, it is the most valuable spp. in the Andamans and 
requires special attention during the initial stages of its establishment 
and growth, 
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Since the year 1934-35 no new plantation work has been under- 
taken, and, according to the Annual Report of 1934-35, “it was 
decided, owing tothe initial cost, to discontinue all plantations.” The 
report goes on to remark that “the results obtained do not compare 
favourably with natural regeneration.” Whatever might have been 
the results of padauk and other plantations in the South and Middle 
Andamans, the North Andamans experience has shown that of the 
plantations of all the species tried, those of padauk are, perhaps, the 
best. Every visiting officer has always been struek with the amount 
of success attained in the North Andaman plantations, and in the 
words of Mr. Foster (the present Chief Forest Officer, Andamans) 
“the plantations are well stocked ” and are “‘a fine picce of work 
and the results are a very striking contrast to Bomlungta ” (Middle 
Andamans), 

Planting practices and costs.—The history of padauk plantations 
in the Andamans starts with 1883, and was continued till the year 
1933 with varying degrees of success, In the North Andamans, 
however, the first plantation was started in the year 1926 and was 
continued till 1983-34 when it was stopped for reasons mentioned 
elsewhere, To go into a detailed account of the various methods 
adopted would take us very far beyond the purpose of this note, 
but a word or two about the North Andaman practices will suffice. 
The North Andaman plantations can be divided into two groups— 
those up to 1929-30 and those from 1930 to 1933. Experiments in 
sowing treated or untreated seeds directly in lines, experiments in 
planting or sowing distance, in sowing with field crops such as sugat- 
cane and maize hetween the lines (a sort of faungya), etc., were all 
tried. Though these methods were quite successful, costs were 


prohibitive, Rs. a. p, 
1926-27 —.. cost por acre . 268 0 0 
1927-28... os -. 227 0 0 
1928-29... re . 323 0 0 
1929-30... ” + 185 8 0 


The above costs do not take into account the revenue credited to 
plantations due to sale or value of field cropa raised between the lines, 
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The reasons for the high costa have been various, the most ime 
portant being the uneven germination of the seed which necessitated 
constant weeding of the lines. There was also a tendency on the part 
of the supervising staff to pay more attention to the field crops than 
to the forest crop. As the total area, however, planted during the 
period was only about 60 acres, these plantations might all be 
consinered as experiments, 

Tn the rains of the year 1929, an entirely new orientation was 
given to planting technique by using transplants instead of direct 
sowing of seed ; and the Chief Forest Officer (Mr. Mason) after an 
inspection wrote that “ your Sound Island experiments have proved 
conclusively that transplanting padauk gives better results than 
direct sowing.” Té has been mentioned above that padank germina- 
tion is the first to appear on the field, Advantage was taken of this; 
and with the first monsoon showers thousands of padauk seedlings, 
most of them with just the first two cotyledon leaves, were 
collected from underneath the mother trees, and transplanted as 
quickly as possible on the cleared area, The point here is to put 
the seedlings on the ground as quickly as possible, Once this 
is done the further development of the seedling is very rapid, 
and within a month the seedlings are about 8 to 12 inches high. 
The lines are fully stocked with a crop of padauk, and at the 
end of the year tho height growth averages 8 feet with a good 
number of plants reaching over 12 feet. With complete lines 
auch as these, weeding costs drop perceptibly, as can be seen from the 
cost per acre of the 1929-30 plantation. ‘Ihe experience gained in 
the North Andamans division shows that the best results are obtained 
by transplanting natural seedlings collected from the foreat, 

Having established this fact, the next period of four years shows 
a definite improvement in costs, 


Rs. a. p. 
1930-31 .. cost per acre - 110 9 oe from. field 
1931-32 .. 5 -- 52 § O/ crop not credited. 
i 0 
Tea 83h t poykon lave field crop, 


1938-34 ,. “ ». 30.0 oF 
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The reduction in costs is vory significant. By a careful climina- 
tion of waste at every stags, a reasonable figure for costs has been 
arrived at, and at this cost a plantation cannot be considered to be a 


“ Ruancial failure.” 
The figures mentioned above are costs at the end of the first year, 
During the second and third years the costs have been as follows : 


Year, Second year, Third year. ‘Total cast. 

Per acre, Per acre. Per acre, 

Rs. a. p. Rs. a. p. Rs. a. p. 

1931-32 ae 5 0 0 3.0 0 60 5 0 
(Plantation) 

1932-33 a 4 8 0 20 0 34.8 =0 
(Plantation) 

1933-34 25 4 0 0 10 0 35 0 0 
(Plantation) 


Weeding.—Lines have to be kept clear of weeds till the seedlings 
are established, Two to four weedings may be needed during the first 
rains, and one or two in the second year, the growth of weeds depending 
on the soil, With a planting distance of 4 feet by 8 feet, or 5 feet by 
10 feet, or 6 feet by 6 feet, the canopy is very close at the end of the 
second growing season, and, as such, except perhaps for a climber- 
cutting nothing would be requized from the third year up to the time 
the plantation is due for thinnings. Plants average about 15 feet 
at the end of the second year and have a healthy appearance. 

Noatural-cum-artificial regeneration or what may be called 9 
“ controlled natural regencration of padauk.”—Advantage was taken 
of the experience gained in natural and artificial regeneration methods 
and a slight variation from the rigid planting practice was adopted 
resulting in 4 sort of via media between the two methods, The 
method is this. We start as in the case of natural regeneration by 
ha sing a clean forest floor and a tap canopy, but with this difference, 
Even among the trees of the topmost canopy, those with heavy foliage 
are killed by girdling, The result is that, except for a few trees of 
padauk on the area, there are much bigger gaps in the canopy than 
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are usually found on a natural regeneration area, With the rains, 
profuse padauk regeneration appears, probably in patches, under 
or round about the mother trees. These are picked up immediately 
and transplanted at distances of 8 feet by 4 feet ur 5 feet by 10 feet, 
In all these planted patches of padauk, the overwood is immediately 
killed by girdling. 

The advantage here is that while we do not lose the benefit of 
any natural regeneration coming up we have a more even distribution 
of padauk from the very start. As the overwood is girdled at once 
the plants put on a very vigorous growth from the start. In weeding 
we know exactly where to look for the padauk secdlings and help 
them in time in the competition with weeds or other inferior specics, 
There are, probably, quite a number of padauk scedlings in between 
the lines or outside them, but even if these seedlings fail to come up 
cither through neglect or othor causes, we arc assured of a good padauk 
crop from those that have been transplanted and tended. The result 
at the end of the second year is a well-grown padauk crop evenly 
distributed throughout the area, with a fairly good growth of white 
chuglam, white dhup, ete., between the lines, The manipulation of 
the crop now is very easy, for if we now cut back all the inferior 
species in between the lines we have a pure padauk crop in plantation 
style, Moreover, no girdling or weeding is necessary after the second 
year. 

This was the method adopted ou Stewart Tslund in the yours 
1934 and 1935, and T cannot but quote the romarks of Mr. Foster 
on the results obtained. Of the 1934 area he writes, “There is 
plenty of padauk . . . . Four weedings were done during the 
first year ; the first weeding of the second year ia in progress but the 
Tegeneration is so advanced that I doubt if anything more than 
climber-cutting will be necessary after this. . . . This is the 
best 1934 area I havo seen.” Of the 1935 area he says, ‘The 
number of sturdy padauk seedlings is very marked.” 1934 and 1935 
areas can be converted into pure padauk areas within a year or two. 

Costs —Up to the end of the second year the 1934 area coat 
Rs. 20 an acre; the 1935 area cost Rs. 9 an acre up to March 1936, 
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During the financial year 1936-37, practically nothing was done in the 
1984 area but two weedings and girdling of the overwood were done 
in the 1935 area. 

It may be mentioned here that between 1930-31 and 1983-34 
(four years), about 250 acres of pure padauk plantations were formed, 
and so the experimental stage may be considered over, 

Tn the foregoing paragraphs three methods of regenerating padauk 
have been considered. Firstly, by natural regencration, by which I 
mean growing padauk as it occurs mixed up helter-skelter in a 
regeneration area: secondly, artificial regeneration by plantations, 
and thirdly, natural-cum-artificial regeneration, From the disenssion 
it will also be clear that it has not been proved that a pure artificial 
regenoration of padauk is a “financial failure.” On the other hand 
it appears that the third method of regencrating padauk is conducive 
of better results, physically and financially, than method No. 1. 
While thus the financial aspect of the question is not certain there 
are yet advantages under the last two methods which cannot be 
overlooked. 

Advantages.—Fitst of all under methods 2 and 3 a high degree of 
supervision is not necessary beyond a certain stage, namely, the 
second year. Under method 1, on the other hand, fron, the time the 
tegenetation fellings commence right up to the complete removal of 
the overwood, close supervision by a trained officer is necessary. 
When it is remembered that every year at least 800 acres are added to 
the regeneration areas, and the final removal of the overwoed is nob 
made till the third year, the magnitude of the supervision necessary 
will be evident. 

Secondly, the question of weeding. Under methods 2 and 3 we 
have a limited number of plants to look after and a limited area, 
We know where to look for the padauk seedlings, and release them 
from suppression, etc. Timely attention can be paid to padauk, 
and the optimum conditions necessary for its growth can be given. 
A little delay, or, inattention, ar want of intelligent and trained 
supervision has been the cause of many casualties or the lack of height 
stowth of padauk plants. Speaking of Interview regencration area, 


448 INDIAN FORESTER [duty 


Mr. Foster writes, “T was disappointed with padauk as there is not 
very much of it and it is a third of the height of the other species 
ae The area should have been a thriving padauk plenta- 
tion if that intelligent attention which was necessary had been 
given to it from the beginning, 

Thirdly, the height growth. From the nature of the circum- 
stances in a natural regeneration area, under method 1, there is a 
definite retardation in height and girth increments, at least during 
the first few years. 

_ Finally, we come to the most important question of the mani- 
pulation of the crop to obtain mixtures by groups. The Inspector- 
General of Forests, in his inspection report of February 1934, observes, 
“Tf we can manage to get an average of 33 per cent. of padauk in the 
new crop arranged in groups, the rest of the crop can be left as a mixture 
of other species.” (The italios are mine.) That isto say that about 
33 pe cent, of the future crop can be of pure padauk, and the rest 


can be left as a mixture of the other species, It has been suggested 
that the best time to effect this arrangement is during the first 
cleaning. Hxperience has shown that, under method 1, owing to the 
uneven germination of padauk we are rather carly if we do the cutting 
pack during the first year, and if we do the cutting back in the second 
or third year the established plants have already suffered a set-back 
in growth. Methods 2 and 3 seem to be ideally suited for arranging 
this mixture with regard to padauk without any serious disadvantages 
that are noticed under method 1. Jf we assume that in the final crop 
of padauk we can get, at a modest estimate, about 50 tons to the 
acre, it would be possible to control the area for padauk according 
to our requirements. 

The question, therefore, is whether it is not after all worth the 
trouble to go back to the plantation method of regenerating padauk 
or at least introduce some of the plantation technique into the “‘ pure ” 
natural regeneration method. Finally, I think that the last word 
regatding the “financial failure” or otherwise of pure artificial 
regeneration of padauk has not yet been said, 
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(With reference to the above interesting article it may be noted 
that padauk is only one line of business and that the objact of the 
management in the Andamans is not the production of only pure 
forests of padauk,—C.G.T.] 


DEPARTMENTAL COLLECTION OF KULLU GUM (STERCULIA 
URENS) IN DAMOH DIVISION 


By Sarpar San Kesar Sine, Divisionan Forrsr Orricur, 
Damon Division 
Summary.~-As a result of defective tapping resulting in a large number of trees 


being killed and of poor financial results, it was considered necessary to replace 
the lease system by departmental collection in January 1935, 


In the year 1934-35, 297 maunds of gum was collected for Rs. 1,316. This 
quantity was sold for Rs. 3,145, giving a net profit of Rs. 1,849. In the yeat 
1935-36, 1,604 maunds of kullu gum was collected for Rs. 5,113 which was sold 
for Rs. 11,868, giving a profit of Rs. 6,755. 


The cost of collection is— 


Rs. 5 to Rs. 6-4-0 per maund for white; 
Rs. 3-12-0 per maund for red; 
Rs, 2-8-0 per maund for black. 


The cost of carting comes to If ples per mile per maund for kachcha track and 
1 ple per mile per maund for pucca road. The cost of grading comes to 2 annas 9 
ples per maund., It has now been found that the only grading required ig to 
Separate black gum from the white and red. , 

The most suitable dimensions of cuts are 6 inches by 18 inches but this 
requires further investigation. 

The average yleld per tree comes to one seer per yéar. 


The right to collect kullu gum inthe Fatchpur and Damoh ranges 
on an ates of 1,65,675 acres was put up to auction in the rains of 
1933 and sold for Rs. 8,950 for a period of two years. During my 
inspection in the following touring season it was found that the terms 
of the agreements were being flagrantly viclated by the lessees by 
enlarging the old blazos and making the new blazes much bigger than 
the stipulated size of 1 foot by 1 foot. In addition a large number 
of under-sized trees (below 3 feet in girth) were being blazed. (A 
reference is invited to my article, “ Kullu Wailing,” from Damoh, 
published in the Indian Forester of March 1985.) As a result of this 
destructive and ruinous method of working, a large number of 
kullu trees were killed throughout the division, It was, therefore, 
a 
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considered necessary to punish the lessees under the terme of their 
agreement and the agreement of one of them was terminated. Tn view 
of the heavy damage done hy contractors it appeared highly desirable 
to discontinue tho lease system and to replace it by departmental 
collection and with this object in view the kullu trees were counted 
and serially numbered in every heat throughout the division and a 
detailed scheme for departmental collection was submitted in June 
1934, but it was not sanctioned because the working plan was shortly 
to be revised. Taradehi range was accordingly put up to auction 
but the heavy punishment inflicted hampered the bidding to such an 
extent that the total amount of bids for all the three circles came up 
to Rs. 750 only which was considered quite inadequate and therefore 
rejected. While reporting the result of the auction, proposals about 
departmental collection were again put forward in Octoher 1934 and 
Government was requested to sanction Rs, 1,500 as an. experiment. 
In viow of the refusal of contractors to offer adequate prices, Govern- 
ment sanctioned Rs, 1,500 for departmental collection, This sanction 
was received in December and the order was issued at once to start 
departmental blazing and collection in Taradehi range which was to 
be worked during the year according to the sanctioned scheme. In 
addition natutally exuded gum was ordered to be collected in other 
ranges as well, Inthe month of January I toured in Taradehi range 
and being thoroughly satisfied and encouraged with the progress made 
in collection, T informed Government that I would be able to give a 
surplus of Rs. 2,000 before the end of March, and requested the 
Government to sanction Rs. 5,000 for departmental collection in 
1935-36 and to allow me to continue the work in Tatadehi range as 
it had not heen worked properly. I felt quite confident in promising 
a sutplus of Rs. 7,500 during 1935-86. Tn 1934-35, 217maundsof gum 
were collected and carted to Damoh at a cost of Ra. 886-0-9 as 
detailed below : 


Range. Maunds. Cost. 
Rs. a. p. 
Taradehi ae ag 182 72213 3 


Other ranges hiss i 385 113: 3 6 
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Re, 25 were spent in cleaning and grading in three different qualities 
as under : 


Maunds. — Seers. 
ist quality, white a 2 37 20 
2nd quality, red Sa .. 138 0 
3rd quality, black aS oe 28 38 


The bidding for the gum was very brisk at the auction held on 
ith February 1935 and adequate prices were obtained as under: 


Qualities. Maunds. Seers. Price per maund Total. 
obtained. 
Rs. a. p. Rs. a. p. 
Ist quality .. 0 387 20 20 2 0 754 11 0 
@nd quality 2. 139 0 1112 0 1,633 4 0 
Srd quality ., 28 38 606 173 11 3 


Another lot of 97 maunds of gum was reccived.in the month of March 
1935 which was graded as under at a cost of Rs. 8: 


Maunds.  Seers. Chataks, 


Ist quality = 27 0 0 
2nd quality ae ae 43 18 0 
3rd quality at ae 27 27 8 


This lot was put up to auction on the 25th March 1935, but only 2nd 
and 3rd quality could be sold at Rs. 10-1]-0 and Rs. 5 per maund 
respectively. 


The total amount of sales during 1934-35 amounted to Rs. 3,164-9-6 
and the total expenditure was Rs. 1,315-13-1, thus there was a 
surplus of Rs. 1,848-12-5 plus unsold quantity of class J eum worth 
Rs. 550. 


Proposals about continuing departmental collection in 1938-36 
in Tatadehi range were approved by Government and a sum of Rs. 6,000 
was sanctioned. During this year the operations were active only 
in Taradehi range where trees were allowed to be blazed, while in other 
ranges only the natutally exuded gum was collected, 


42 INDIAN FORESTER [ivi 


The total quantity of gum collected up to 16th February 1936 
amounted to 1,046 maunds 2 seers and 8 chataks as detailed below : 
Maunds. Seers. Chataks, 


1. Taradehi (where trees were blazed) . 434 «11 4 
2. Damoh (where only naturally exuded gum 

was collected) - 249 29 4 
3. Tendukhera (where only naturally exuded 

gum was collected) . 49 2 4 
4. Singrampur (where only naturally exuded 

gum was collected) . 18 10 0 
5. Fatehpur (where only naturally sited 

gum was collected) .. 14 10 12 


The whole lot was graded in three qualities ae under at a cost of 
Ra. 188-8-3 : 


Maunds. Seers. 
Jat quality “ a 371 0 
2nd quality be -» 866 31 
3rd quality eg a8 . 262 «10 


Tt is yet too early to form an accurate estimate as to what pro- 
portion of each quality of gum could be had from uncleaned material 
collected in the forest, but taking the average of the last two gradings 
we can roughly expect to yet about 82 per cent. of while, 40 per 
cent. of red and yellow and 27 per eent. of black, 1 per cent. being 
lost in cleaning and grading, 

This lot was put to auction at Damoh on 19th February 1936 
and sold as under : 


Ra, a. p. 
Ist quality ee te 465 0 per mand, 
2nd quality ie a. 10 6 0 oa 
3rd quality a oe 5.160 PA 


Another lof of 47 maunda was received before the 25th March 1936 
and as an experiment suggested hy merchants it was put to anction 
without grading and cleaning and was sold at Rs. 12-8-0 per maund 
against the average of Ra, 10-8-0 per maund obtained when, sald in 
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February last after cleaning and grading. This shows that it is un- 
necessary to spend anything for grading and cleaning, but the higher 
average may possibly be attributed to better demand and keen 
competition among the bidders and the stuff being better. In addition 
T received nine maunds of black gum from one of the range officers 
which was sepatately put to sale and sold for Ra. 37-3-6. Thus the 
total amount of sale for the year 1935-36 amounted to Rs, 11,868-8-6 
with an expenditure of Rs. 5,113, giving a profit of Rs. 6,755, which 
is Rs, 1,943 more than the highest amount received per year under 
the lease system, 

2. Rates for collection.—Rates for collection vary according to 
the quality of the gum as under : 


White i ..  2annas to 2 annas 6 pies per seor, 
Red wh af Lanna 6 pies per seer, 
Black ae a 1 anna per seer. 


3. Shape of blazes.—The present size of a blaze is 6 inches by 
18 inches and this is healed up by occlusion in 12 months. There 
should be only two blazes on the opposite sides of atree. They should 
be 4 inches by 8 inches to start with and gradually extended up to the 
above dimensions in a period of IZ months, The most suitable size 
of a blaze ia yet to be ascertained and further research is in progress. 

4. Phe cost of carting. —This varies according to the nature of 
the roads and is on an average I pie per maund per mile for metalled 
roads and 1} pies per maund per mile for the kachcha cart tracks. A 
cart carries 10 bags—each bag weighing 14 maunds—on kachcha road, 
while on pucea road it can carry about 12 bags weighing 16 maunds, 

5. Cleaning and grading.—The total expenditure on cleaning and 
grading 1,087 maunds of gum at headquarters comes to 2 annas 9 pies 
per maund, The above quantity was graded into five lots as under : 

Maunds. Seers. 


Ist quality, white we .. Ba 0 
2nd quality, red se «366 31 
3rd quality, black a + 2620 10 
4th quality, chura . - 63 27 


5th quality, dust oe 24 0 
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Onan average 35 coolies can clean and grade about 30 maunds of gum 
every day, working eight hours per day. 

6. Damage.—Though reopening of the old blazes is: strictly 
prohibited but with a large number of coolies employed it is not 
possible to enforce this prohibition altogether, This, however, is 
insignificant as compared with the excessive damage donc under the 
lease system, ‘The best way to minimize the damage is to reward 
peat guards, who supply reasonable quantities of gum without 
appreciable damage in the beats and punish severely those in whose 
beats heavy damage is found. 


1. Potential value of the operation with regard to the whole 
Province.—Of all the divisions I have seen so far I consider that the 
Damoh division contains the largest number of kullu trees—roughly 
enumerated as under ; 


1. Taradehi Sa 71,848 
3, Tendukhera ae 50,752 
: 3. Damoh wi 10,018 
‘4. Fatehpur " 15,627 
5. Singrampur 5 oes 22,170 


Naturally we cannot expect as much yield of gum from other 
divisions as Damoh, but there are some divisions, like Seoni, 
Jubbulpore, Saugor, Betul, Melghat and Khandwa, where the numher 
of trees is sufficiently large to justify the departmental collection and, 
roughly speaking, if we place the yield of each of these divisions as 
one-third of that of Damoh we will be collecting about 352 maunds 
of gum in overy division annually which might yield a gross revenue 
of Rs. 4,400 and net profit of Rs. 2,123, 

8. Observations.—(1) It is not certain as to how long the natural 
exudation continues after the stoppage of blazing, but so far it has 
peen observed it still continues in the areas of which the leases expired 
about two years ago and from the rate of present cxudation it appears 
that it may continue for a couple of years more. As the new blazes 
G inches by 18 inches are likely to be healed up within a year or so 
after the stoppage of blazing it would mean that while one range will 
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be taken up every year for active operations where blaze is allowed, 
naturally exuded gum will also be collected at least in one of the 
remaining five ranges. 

9. Season for collection (2) It has been observed that exuda- 
tion is very copious and gum exuded is usually of a white colour in 
the month of September, October, April, May and June. Strictly 
speaking the exudation continues throughout the year, but in. the 
rains it becomes black in colour and some af it fs washed away. The 
collection is done from October to Junc. 

10. Miscellaneous.—It is generally believed that red barked 
trees give a better yield than white barked ones and that exudation 
is much better on slopes, It is also noticed that the quality of the 
gum deteriorates with excessive tapping of trees, 

(ii) From the enquiry made at the last auction it appears to be 
desirable to auction the gum collected from February to June (which 
is better in colour) in the month of June and that collected from 
September to January in the month of January. 

(iii) The Taradehi range Bansi beat with 1,300 trees gave the best 
yield of 58 maunds and this gives us an average of 1} seers per tree, 
while Barbata beat with 2.860 trees gave the lowest yield of gum 
which gives an average of 41 chataks per tree per year. 

11. Last year kullu gum thefts were the order of the day 
throughout the division as mentioned in the note referred to above, 
but as a result of strong action taken by the Revenue authorities in 
the way of punishing the Malguzars and Malguzari contractors, ard 
the adequate punishment accorded in cases prosecuted by the depart- 
ment, matters have improved considerably, but still there is much to 
he desired. The local Government has, therefore, been approached 
with a request to issue a notification imposing restrictions on the 
movements of gum in the district as was done in the case of lac. 
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A SUNDARBANS TIGER 
By Y. S. Auman, LF.S., Bewear. 

Tf you want a tiger, “po to the Sundarhans” is|the usual 
answer —Iutit is not always so. A tiger there, ag in all other places, 
is a question of luck—fismat if you like. You may scarch, wait, or 
display a Job-like patience, but never one will greet you—yet some 
have tigers simply thrust on them, Such was the case in the tale 
T heard, 

I¢ was the summer of 1944 in the Sapla Coupe of the Sundatbans. 
The Coupe officer’s little cottage was situated on the banks of the 
Sapla Khal, very near the angle where that waterway mects a much 
smaller stream—the Khudiram Khal. The cottage, raised about 
10 feet from the ground, was a small two-roomed one witha verandah 
on one side, and this continued in front of the kitchen, which met it, 
aban angle. As is usual in the habitations of the people in these 
areas, the walls and the roof of this abode were constructed of golpata 
(Nipa fruticans), an important produce of the Sundarbans’ forests. 
The only way of entrance and exit was by means of a staircase 
attached to the verandah in front of the kitchen. Men like pub- 
licity, so do tigers sometimes, for the D. F. O. on his tour on that 
occasion had anchored his launch not far from the Coupe. 

The evening had set in, the two Forest Rangers had returned 
home, and having bathed to get rid of the dirt and mud collected 
in their day’s work, had hung their shirts on the railings of the 
verandah and retired after dinner to their respective rooms and ped. 
Fach man was accompanied by his servant—and these latter having 
also spread their beds on the floor were soon asleep, Peace reigned 
supreme. 

While men slept, the kings of the forest started their midnight 
prowl. Tt was about 3.a.m. a tiger more daring than most, decided 
to investigate the contents of the cottage. Slowly and softly, as 
pecomes his race, the tiger climbed up the stairs, passed the verandah 
along the kitchen and came near the rooms which sheltered his prey. 
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He smelt human flesh, and deemed it good, and straight away atarted 
his attack, He found a pair of boots—apparently wet boots left 
outside by the wearer—chewed them, and not finding them too 
tasty, continued his investigations. Tle commenced to scratch away 
at the golpata very near the bed of the servant sleeping in room No, 1. 
Fortune favoured him, for the man lying there was as deaf as the 
proverbial doornail. He heard no sound, The tiger continued bis 
efforts, and then with his paw, which had found a way in, clutched 
at something, and getting no resistance started pulling, curious perhaps 
to know what the prize was. fo it was not till the poor man, finding 
his bed slipping from under him—-fot it was that the tiger had 
gtabbed—awoke from his slumbers. Imagine his horror, seeing by 
means of the dim hurricane lantern that hairy paw. He immediately 
beeame active and with the alacrity of the terrified sprang up and 
woke his master with: “A tiger, a tiger!” The Range officer 
jumped up and quickly ran into the adjacent room, through the 
connecting door, for his gun, proceeded to the outer door and fired. 
Meanwhile the tiger, hearing the noise, beat a retreat too, running 
down the passage. Though the range was close, the bullet hit, but 
did not kill him, The wounded tiger with a loud roar leapt off the 
verandah, and in his leap entangled himself in a shirt, and fled shirt 
and all into the jugle, leaving in his traila pool of blond. Tt is true 
the tiger escaped, but sleep too vanished from the eyes of the men, 
and they kept awake the rest of the night full of apprehension of the 
shrouded tiger. 

Next morning, as soon as day dawned, the Divisional Forest 
Officer was told the tale and under his guidance three batches of men, 
composed mainly of Barsakati Bawalies (wood-cutters), noted for 
their daring, set forth in quest of the wounded animal, At about 
8 a.m. one of the parties came actoss the tiger near the Khudiram 
Khal, about half a mile from the Coupe officcr’s cottage, nursing his 
wound, The leader fired and hit him, even so the tiger jumped into 
the river and sank. he khal was a small one, but as it was nearly 
high water if was difficult, in fact it scemed impossible, to recover 
the beast from its watery grave, Someone, however, had a brain- 


458 INDIAN FORESTER {dere 
Wave 5 a net was put cross the khal to prevent the dead animal being 
washed away. Qnee again the search started and continued— men 
waded, dived, punted their boats about—and it was well on to 
4 o'clock in the afternoon before the tiger was located. Five men 
dived down and with, difficulty, yet with joy, brought the dead king 
of the forest to land. It was 6 o'clock when the party returned to 
the camp. 

These are some of the excitements of the Sundatbars. Yes, if 
you are lucky, go to the Sundarbans for your tiger. 


EXTRACTS 
INDIAN TIMBERS 
*CHAPTER 1V 

The value of imports iuto the United Kingdom of tinher classed 
as unmanufactured during 1936 was £43,567,536 as against a valuc 
of £35,516,257 in 1935. Imports of hardwoods (hewn and sawn) 
rose to 861,000 tons (of 50 cubic feet each), valued at £7,451,984 in 
1936 as against 777,000 tons, valued at £6,358,459 in 1935. 

Details are not yet available of the quantities of timber, other 
than sawn teak imported from India. The quantity of sawn teak 
imported from India during 1936 rose to 45,500 tons, valued at 
£894,800 as against 35,760 tons, valued at £638,000 in 1935. This is 
the highest import of sawn teak since the war and in point of value 
places the imports of hardwoods from India second, the imports from 
the U.S.A. being the largest both in quantity and aggregate value. 

Sales of timber through the medium of this office during the 
quaricr under report were 815 tons and deliveries against previous 
sales were 248 tons as against 141 tons and deliveries 299 tons in the 
previons quarter. The increase ia under gurjun. For this the 
Railway demand is responsible. 

Imports of plywood into the United Kingdom during 1936 rose 
to 14,292,347 cubic feet, valued at £4,127,376 in 1936 as against 


* Sxtract from the Report of the Tadian Trade Commissioncr, London, for the 
quarter ending December 1936. 


1934] PXTRACTS 47h 
12,484,201 cubic feet, valued af £3,499,946 in 1935, Practically all 
this plywood comes from outside the British Empire. 

The value of vencers imported increased from £766,403 in 1935 
fu £851,597 in 1936. 

The new escalators at Moorgate Underground Station have been 
constructed as a permanent exhibit of Empire hardwoods. Some 
thirty different hardwoods have been used including Indian laurel, 
Indian rosewood, Indian silver grey wood and teak, figured and plain, 
Each timber is labelled with its name. Unfortunately the woods 
are only used in the form of veneers. The escalators have aroused 
considerable interest and as a result the London Passenger Trans- 
port Board has decided to panel the next four sets of escalators with 
Empire woods. Indian laurel wil) be used for the escalators at the 
Post Office Station. 


HISTORY OF THE MANAGEMENT OF THE DARJEELING 
FORESTS 
By Mx. E. A. Mopper, Depyry Conservator oF Forests. 

The Darjeeling forests include the first reserved forests created in 
Bengal in 1864. Those near Darjeeling were worked departmentally 
from 1865 to 1868 and on the permit system from 1869 until they 
came under Manson’s Working Plan from the yeur 1892-93. The 
permit system, with a fixed price per tree, led to the removal ot ell 
best trees ; and hollow and defective trees were allowed to accumu- 
late in the forest. This largely accounts for the scarcity of good trees 
of any valuable species in the more accessible blocks. 

2. Manson’s plan prescribed a rotation of 160 years in five 
periods. Periodic Blocks I] to V were to be worked over by improve- 
ment fellings. Periodic Block I was to be regenerated in 32 years 
by taking out half the crop in a regencration felling and the remainder 
was to be left as a shelter-wood over the young crop which, it was 
anticipated, would consist of natural seedlings supplemented by 
sowing and planting. The shelter-wood was to be removed later in 
a final felling. 
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; 3. It seems now probable that Manson's plan would have worked 
fairly well had regeneration fellings been made, in all cases, in areas 
that had escaped heavy damage from grazing where natural repro- 
duction could reasonubly be expected, and had the first fellings taken 
out about two-thirds of the original crop, including all the biggest 
stems with widespreading crowns. What actually happened was 
that two-thirds of the original crop was left to be taken out in the 
final fellings with the result that excessive damage was done to 
plantings made after the first felling. 

4. Osmaston, when revising Manson’s plan, stated, “The great 
drawback to the present system is, undoubtedly, the very serions 
but unavoidable damage done to poles and saplings of the advance 
grawth and first planting at the time of the final fellings. This would 
be naturally reduced if a larger proportion of the stock, say two-thirds, 
were removed in the fitst fellings, and would be obviated altogether 
by regenerating in a single felling ; and but in this case, in order to 
give the young transplants the necessary shelter in their youths, it 
would be necessary to fell in strips or comparatively small groups, 
otherwise we should obtain a branchy, stunted growth, unsuitable 
jor timber similar to that which has resulted from the clear fellings 


which were carried out in Senchal V. ag 


5. Grieve’s plan which was in force from 1912 to 1917 prescribed 
the coppice method in certain limited areas, and the removal of the 
mature crop in groups from the temainder of the area closed to 
grazing, taking advantage of such advance growth as already existed, 

His chief reasons for altering the method of treatment prescribed 
hy Manson were : 

(1) Serious damage in the final felling to the young crop. 
(2) Inability to take full advantage of natural reproduction 
which is fairly good in places. 

6. Grieve’s plan was abandoned on the grounds that coppice 
growth was unsatisfactory, and that the supervision and inspection 
of the various operations, from fellings to planting and tending in 
numerous groups scattered al] over the forest, was diffienlt. 
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Recent inspections have revealed the fact that the crop in some of 
Grieve’s coppice coupes in Mahaldaram is very good indeed and supe- 
rior to some of the adjoining taungya plantations raised under Baker’s 
plan. There are, however, other coppice coupes, where fellings were 
made hefore the forest had recovered from the effects of grazing, in 
which the crop is distinctly bad and consists mainly of inferior 
kharani poles. 

7, Since 1917 the method of clear felling followed by planting 
has been in force. Taungya cultivators were recruited in large 
numbers in 1921 and 1922 and most of the plantations since then have 
been raised in conjunction with faungya cultivation. 

Fellings in Ghumpahar and Mim-Nagri ranges from 1912 to 1920, 
ie., the groups under Grieve’s plan, as well as fellings made to amal- 
gamate these groups from 1917 to 1920, had all to be replanted in 
192] and 1922. It was found that most of these areas were blank 
when taungya cultivaturs were employed to raise field crops to keep 
down weeds. 


8. Prior to the introduction of zaungya cultivation, plantations 
were a troublesome and costly business, and there were many dis- 
appointments and failures. The principal reasons were : 

(1) Bad planting and not planting at the proper time due to 
lavk of skilled Iwbour and difficulty in procuring labour 
when required. 

(2) Exceptionally heavy growth of weeds in most plantations 
which suppressed and killed many seedlings, made clean- 
ings expensive and inspection difficult. 

(3) Damage by barking deer which were afforded excellent 
shelter in the heavy undergrowth. They used to walk 
along the cleared plantation lines and do considerable 
damage although each individual seedling was fenced 
with stakes, 

9. Considerable difficulty was oxperienced in reeruiting 
taungya cultivators in Darjeeling division at the beginning. Forest 
Rangers and other subordinates would not help ; it was only after a 


44 INDIAN FORESTER {doce 


gazetted officer, T. M. Coffey, was put in charge of Ghumpahar range 
that we succeeded in getting cultivators in large numbers. 

With tho introduction of taungya cultivators, coolies on daily 
labour ceased to be employed on plantations in lutge muimbers and the 
handling of large sums of money by suberdinates was no longer neces- 
sary. Inspection became easier, damage from barking deer diminished, 
and plantations were more successful and cheaper, due mainly 
to a supply of skilled labour which was always available when wanted. 
I would like to stress these points if the question of abolishing 
taungya cultivation, which has admitted disadvantages, is considered, 

The disadvantages of taungya cultivation in these hills are: 

(1) Erosion and deterioration of the soil. 

(2) Unavoidable destruction of advance growth due to up- 
Tooting and burning when the arca is being prepared for 
cultivation, 

10. Plantations raised with taungya cultivation, especially on the 
tops ot spurs, do not look as healthy as those raised without tawngya. 
None of them compare favourably with the excellent results obtained 
neat Rangirung under Manson’s plan, or the coppice and natural 
reproduction in the coppice coupes near Tung under Grieve’s plan. 
It is very probable that the results in those two places are so good 
because these areas show no signs of ever having been jhummed, and 
fellings might have been made after the areas had recovered from 
the effects cf heavy prazing. 

11. Lam of opinion that coppice, with wide planting of a species 
such as Birch, will give better results than the present method, over 
the greater portion of the Mahaldaram Fuel Working Circle below 
7,000 feet, provided the most troublesome weeds are pulled up by 
hand at the beginning and fodder-cutting is properly controlled. A 
small experiment, started last March on these lincsin Mahaldaram 
TIT, looks very promising. 

12, Dungdungia block, which was included in Short Rotation 
Fuel Working Circle under Baker’s plan, has been transferred to the 
Cryptomeria Working Circle in the current plan, on the grounds that 
Cryptomeria is the only species likely to grow satisfactorily in this 
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area, I quite agree that Cryplomeria is the only spccies we know of 
that can be grown ina place like Dungdungia under the present system 
in force, but it is possible to grow species, such as Buk, Sungre Katus, 
ote., if a system is introduced that will give the young scedlings 
shelter. In support of this statement I give the following extract 
from Grieve’s plan : 

“Dungdungia Ridge.—Reproduction of Oaks and Champ is 
good along the top of the ridge, and Kawla is coming in 
below.” 

18. A few small groups made in Dungdungia under Grieve’s 
plan contained some natural seedlings and many transplants, but they 
all died due to exposure shortly after the groups were amalgamated. 
Attompts made to re-stock the big clearings in this block with species 
such as Buk, Sungre Katus, Kapast, Arupati, ete., were unsuccessful, 
and we had to fall hack on Cryplomeria as the last resort, because it 
was the only species that could stand exposure in this block. 

In spite of the fact that Cryptomeria is a bad firewood and the 
adverse report from Dehra Dun regarding the quality of Bengal 
grown Cryplomeriatimber, itis not unlikely that we may be committed 
to grow it on a larger scale than even at present, unless the existing 
method of treatment for places like Dungdungia is altered. 

14. In the current working plan it is stated that an exploitable 
girth of 8 fect for Champ and Walnut and 6 feet 4 inches for other 
species will yield timher sufficiently large for all purposes. Manson, 
on page 107 of his plan, says, “ Buk trees of 7 feet in girth at 4 feet 
from the ground have generally a ring of sapwood 4 to 6 inches wide, 
i.e., 51 to 70 per cent, of the sectional area at that height: and Champ 
trees of that girth have generally a ring about 3 to 4 inches, 7.2, 40 to 
51 per cent. of the sectional area. ‘With a girth of 9 feet the sapwood 
in Champ is reduced to about 14 inches in width, say, -14 of sectional 
area; and Buk rather more, about 2 inches in width or -22 of the 
sectional area at the height named.” Again on page 29 Manson 
says, “‘{t appears that 9 feet girth was the size most in demand, 
indicating that at these dimensions the trees combine the largest 
volume of timber with soundness of quality.” 
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15, There were no complaints in years gone by regarding the 
quality of building timber from these forests because it was good 
and durable. In recent years our hill timbers have been looked on 
with suspicion and there has been a growing tendency to import teak 
or timber from the plains. I realise that little ean he done at present 


nto the market. because 
- however, no justification 


to improve the quality of timber coming 


good mature trees are very scarce, There i 
for deliberately fixing a size and rotation fur the crops we are now 
raising. that we know will vield only inferior and immature timber.— 
(Proceedings of the Forest Conference held at Darjecling from 12th to 
L7th October, 1936.) 


KAMRUP METHOD OF NATURAL REGENERATION OF 
SAL AND THE POSSIBILITY OF ITS APPLICATION 
TO BENGAL 


By R. I. Macatpme, Esq’, Deputy Conservator or Forxsts, 
Sunvicutrurist, Bencan 


PART TI. 


The sal forests of Kamrup came under the spell of fire protection 
in common with other areas throughout India and Burma during 
the period 1873-1915. While, possibly, fire protection was not so 
complete as elsewhere, its results wero clearly indicated by an ever- 
green invasion. In 1908-1909 “ improvement fellings ” aimed at the 
removal of mature and over-mature trees were commenced and it 
was noticed that a sprinkling of evergreen species had appeared but 
were not in such quantity as to be considered a menace. Improve- 
ment fellings were continued until 1914 when it was made obvious 
that a direct and immediate result of continued fire protection was 
the change from the original fire sub-climax of a sal-thatch association 
to one of sal-evergreen. Where, in 1909, evergreens were compara- 
tively scarce, in compartments where light had been introduced by 
the improvement felling, there was now an evergreen second storey 
8 feet to 10 fect in hoight, and a thick covering of evergreen shrubs 
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and weeds. In the compartments which had escaped improvement 
fellings, there were similar results in varying intensities. There were 
still areag outside the Reserves in the thatch stage, and here advance 
gtowth was abundant, whereas in the evergreen aroas it was absent. 
There was no doubt in the minds of those responsible for the manage- 
ment of the forests that all was not well and the courageous step of 
abandoning fire protection was taken in 1916, and, wherever the ever- 
green invasion had not made it impossible to put a fire through, annual 
burning of the forests was systematically introduced. Where this 
was succeasinl the evergreen retrograded to the thatch association, 
and again, sal advance growth began to appear. In those areas 
where evergreens had taken charge and burning was not possible, the 
evergreen invasion continued to increase in intensity and sal advance 
growth was non-existent. 

Observations hoth in Reserve Forest and Unclassed State Forest 
led Milroy to the conclusion that natural regeneration of sal was both 
possible and practicable and a working plan was compiled by Bor 
which laid down that the natural regeneration system was to be 
adopted, 

Briefly his plan prescribed the following technique 

(i) Uniform and systematic burning. In areas where ever- 
greens, or Pollinia had taken hold, burning was to be 
late, i.c., the burn was tohe as hot as possible, whereas 
where grasses (other than Poilinia) formed the chief ground 
cover, the burning was to he done early (i.e., the burn 
was to be as cold as possible). The object of this pres- 
cription was to reduce the ground caver to one of pure 
thatch. 

(ii) In P, B. 1, wherever sal advance growth was observed, 
or where the undergrowth was favourable (7.c., where 
Imperata arundinacea, Coffea or Clerodendron, ete., 
existed), the canopy was to be opened in strips or groups. 
A limit to the extent of such openings was fixed, in that 
no group or strip would exceed in diameter or width, 
respectively, one treo’s height. 
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In P. B. T., the burning prescription was the same as elsewhere: 

He noted that almost everywhere in P. B. T, sal advance growth 
existed, and that thatch (Imperata arundinacea or Pollinia) formed 
the chief ground cover. 

Tn 1929 the prescriptions of the plan were brought into operation ; 
stoups and strips were opened up, combined with the cutting of 
evergreen undergrowth as it appeared, 

A great deal of adverse criticism was levelled at the prescriptions 
of the working plan and in the course of working to obtain the yield 
groups and strips often exceeded the limit of one tree’s height, and 
(what subsequently proved a most important operation) tending 
operations, including the cutting of evergreens, were not persisted 
in. Further, the discriminatory early and late burning was not 
applied to P. B. I in accordance with the definite prescriptions to 
this effect laid down in the working plan. Thus in thatch areas fierce 
fires resulted by late burning which it is believed completely wiped 
out advance growth which was known to have existed, The lack of 
tending operations caused in the openings a fresh influx of evergreen 
which made it impossible to burn. Further in many cases trees 
marked for felling were not cut by contractors and were not depart- 
mentally felled. 

In 1932, after an inspeciion of the areas by the Central Silvicul- 
turist and the Inspector-Genctal of Forests, it was considered that 
the plan had failed in its purpose of restocking the area by the 
natural regeneration system and they advised a cessation of further 
fellings. 

The author of the plan, Bor, visited the areas and was not long 
in pointing out that his prescriptions had not been adhered to. In 
1933 Milroy and Jacob inspected the P. B. I areas in view of Bor’s 
objection and decided to carry on his plan in its entirety, 

Stress was laid on the importance of subordinating the obtaining 
of the yield to the progress of regeneration (i.c., strictly adhering to 
the one tree’s height limitation), the felling of all trees marked, and the 
cutting back of evergreen undergrowth. ‘There was an immediate 
response, and the pessimistic prognostications resulting from the 


1937 } EXTRACTS 479 


Central Silviculturist’s and Inspector-General’s visit, were replaced 
by a feeling of justifiable optimism, 

In 1934, where the floods of that year did not completely destroy 
seedlings and seed, the improved conditions resulting from the treat- 
ment accorded to the arcas coincided with a more healthy stock of 
advaneed growth and considerable recruitment of seedlings, Ever- 
greens were brought under control, aud thatch began to occupy the 
greater portion of the area. 

“Technique * developed rapidly. In many areas Enpatotium . 
was rampant. Cutting, if anything, increased its vigour, and it was 
found that pulling up in the rains had an immediate effect, was easy 
and not excessively expensive, Repeated cutting back of shrubs, 
and pollarding of bigger stems, for a few years, reduced their vitality 
quickly, and removed the danger of suppression of sal. 

The importance of early burning where thatch was present was 
soon Tealized. It was obvious that fires late in the dry weather were 
inimical to sal, and a most intensive system of burning was introduced, 
This requires special mention in more detail, The orders in force are 
that where thatch exists the burning must be completed by the 15th 
January at the latest. To do this, areas which have the slightest 
chance of burning are burned as early as November. The first burn 
is naturally patchy and large arcas remain unburned. The burning 
is then continued at fortnightly intervals, each unburned patch being 
burned as it becomes ready, and so on until the burn is complete. 
As may be imagined this is a Jaborious task and burning has to be 
agsisted by torches, ctc. Again where thatch is luxuriant, before 
burning it is pressed down by gangs of coolics. The work in Kamrup 
is all done by forest puards, and the results obtained reflect enormous 
credit on the staff. 

Another item briefly referred to above is the vigour and dispatch 
with which the Eupatorium problem has been tackled, Anyone 
familiar with the Chittagong districts will realize the mayuitude of the 
task of uprooting Eupatorium, yet this has heen done over large areas 
with complete success and is now no longer considered an cradicable 


menace, 
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So far reference has only been made to P.B. I areas. The 
extension of operations to other areas, particularly P. B. II, has to 
a great extent been limited by the provisions of the working plan 
restricting the yield to P. B. I. Apart from this, it is only within 
recent years a demand for smaller trees and poles has arisen. It is 
now proposed to allocate, and commence operations in P. B. I] areas. 

Another important development has arisen. The plan prescribes 
what corresponds to group Tegeneration fellings. This was a wise 
precaution in view of the fact that at the inception of the plan it was 
not definitely known that a system of natural regeneration would be 
successful. ‘Tho disadvantages, in comparison with a uniform 
method, are obvious, in that work is diffused over a large area, and 
when P. B. I is completely regenerated it would consist in any one 
unit of area, of areas carrying different ages of stock. From obser- 
vationa recently made it appears that the system now in operation 
is capable of being applied uniformly and this is now being done with 

very fair success, 

Considerable progress in regeneration has been made, but it 
would be unsafe to say that Kamrnp’s troubles are over, and further 
research is indicated. 

Certain areas have now been completely regenerated and trans- 
ferred to P.B.V (the plan provides 5 P.Bs. of 20 years each of which 
only P. B. I is allocated) and careful fire protection is being carried 
out, This too is a marvel of intensive organization, fire watchers 
being stationed on bamboo “tongs” along the whole boundary and 
at other strategic points, during the whole fire season, 

Again the question arises whether regenerated areas should be 
coppiced or retained as they are. It would appear from a comparison 
of both, that coppicing, while it retards establishment for a year or 
two results in excellent clean growth, and the stock does not present 
that rather ‘ gnarled ” appearance, and crup of epicurmics, su typical 
of sal, brought up under fire. 

Again the creeper problem, while it has not yet become formidable 
in Kamrup, is one that may cause trouble. In several localities 
Mucuna pruriena is noticeable and may constitute a real menace, 
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Tam convinced however that the success obtained with the control 
of Eupatorium is a pointer te the method which is most likely to be 
successful for creepers, namely, pulling up in the early stages. 
it should be mentioned that grazing is a factor the effect of 
which has not been definitely estimated in the natural regeneration 
system in Kamrup, Practically the whole area is open to grazing 
to @ greater or less intensity, varying with the size and situation of 
local bastis, All that can be said definitely at present is that light 
grazing does not inhibit the establishment of sal reproduction, the 
indication, if anything, boing that it may be beneficial, in that as lang 
as there is thatch, sal is not browsed and the thatch is reduced both in 
vigour and luxuriance, to allow the sal to get well up in a short time, 
Heavy grazing is however deleterious, the ground is trampled hard, 
and thatch does not establish itself—here the solution (for solution 
it is) is fencing by a few strands of barbed wire—the response of both 
thatch and sal being almost immediate. 
J have stated that the object of both burning and opening the 
canopy is to replace the evergreen gtound cover by “thatch.” 


“Thatch” in Ramrup is here meant to cover two types of grass 
known locally as Khair and Ulw, Specimens of both have been 
identified as Imperata arundinacea perhaps best known. to moe of us, 
ss Sunn grass, 1 confess the identification of both as this species was 
a surprise, as they appear entirely different. Ulu ie a short fines 
leaved form normally never attaining more than 24 inches in height, 
whereas Khair is normally some 4 feet high and may in wet areas go 
up to 7 feet, 

Tn view of Dehra Dun’s identifications these two types must be 
growth forms of Imperata and the reason for the variation is to be 
studied, . ; 

The importance of this is that Ulu is much less destructive to 
sal than Khair ; a burn in the lower growth form is much leas severe 
and its suppressing effect is less and consequently the establishment 
of sal reproduction is facilitated. It is therefore the aim of the 
Divisional Forest. Officer, Kamtup, to encourage Ulu. Tn an area 
where both forms exist, an carly burn goes through the finer Ulu 

» 
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first, the Khair not burning completely and new shoots do not appeat 
immediately. The burned Ulu root stocks, however, put up luxuriant 
fresh shoots and these having a longer growing season tend to oust 
the Khair. This is Mr. Jacob’s opinion but has not been proved. 

Jam inclined to believe that grazing plays a part in this connec- 
tion, In Bengal Ulu is usually associated with grazed lands as is 
typified by the village site of Mech Basti, and the khas land bordering 
the Reserves at Damanpur. Does constant cropping by cattle induce 
a finer form of Imperata ? 

PART IT. 
APPLICATION TO BENGAL. 

Perhaps before entering into the question of the possibility of the 
application of the Kamrup method to Bengal, we should reflect why 
this system should be considered at all. 

All our sal working plans prescribe clear felling and planting, but 
as the Conservator of Forests has pointed out, this prescription fails in 
that in no division has the progress of artificial regeneration been up 
to prescription, with bhe consequence that ub the present, or even 
preatly enhanced, rate of artificial regeneration we shall not be able to 
cover the total area within the prescribed rotation. 

The following figures in this respect show the position in the sal 


divisions : 
Total area 
prescribed up Total area Percentage of 
to 31st March regenerated. (a) to (6). 
1936. 
(a) (6) (c) 
Acres, Acres, Acres. 
Buxa ! oe 5,400 2,387 44 
Jalpaiguri aOR os 5,048 1,551 31 
Kurseong ae 5,182 2,694 52 


It will be seen, therefore, that long before we may reasonably 
expect to cover even P. B. I our growing stock will be over-mature. 
In fact, taking the rotation as fixed in the working plan as 80 years, 
on proportionate calculation in terms of percentage of prescription to 
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work actually done the rotation will be increased from 240 years in 
Jalpaiguri to 160 years in Buxa Division, Apart from this, it is the 
considered opinion of competent observers that the presence of ever- 
green is responsible for the unhealthy appearance of our sal, and that 
mortality may seriously increase, While artificial regeneration as 
a result of the development of our technique is both certain and sure, 
in certain areas ai least, we have reached the maximum intensity of 
progress in re-stocking that we can reasonably expect for some many 
years, and it seems most important therefore that we should consider 
supplementing taungya hy natural regeneration method if not 
actually adopting natural regeneration as the principal method and 
supplementing it by artificial. 


Before entering into any discussion as to the practicability of 
applying the Kamrup method to Bengal, a comparison of the localities 
may be made, 


Firstly, Kamrup exhibits generally a drier favies than that obtuin- 
ing in Bengal. The rainfall is considerably less, only 70 to 80 inches 
per annum. 


Secondly, the majority of the areas in Kamrup now under 
natural regeneration, bear almost pure stands of sal, of a much younger 
age probably than the majority of our Bengal sal. It is this latter 
which has made tho allocation of periodic blocks difficult in Bengal, 
auch allocation having been made not so much on consideration of 
age, but on a numerical division of a quarter of the total area ; and 
on markets, Much ef our future P. B. II contains sal, no younger 
than that in P. B. I, 


Thirdly, fire protection during the period 1873—1915 was not so 
effective in Kamrup as in Bengal, and probably the fire sub-climax 
of “thatch” had not completely been replaced by the evergreen 
association. Tn Bengal the position in many patts is totally different, 
but it is nevertheless encouraging to note that in our plantation 
burning experiments, thatch is appearing where nothing but 
such heavy evergreens as “Bote pan” existed before (e. g., 
Mendabari). 
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Fourthly, sal does not occupy such varied localities in Kamrup 
asin Bengal. Infact Kamrup exhibits only two sal types correspond- 
ing more to Dacca-Mymensingh rather than Northern Bengal types. 
They have no problem of “Bhabar.” Each of our types therefore 
may require modifications of the Kamrup method. 

Again the question of labour will have to be considered. Kamrup 
is fortunate in having a source of labour, practically throughout its 
whole area. We shall find difficulty in this respect, but I do not 
consider it insurmountable, and in any case the position cannot he 


worse than what now obtains asa result of our failure to work up to 
prescription. 


THE View. 


Perhaps of supreme importance in this connection, is whether 
the yield prescription of our working plans will be upset: by the method 
suggested. 

Ié will be obvious that we cannot lay down any volume yield for 
the operations which depend entirely on silvicultural markings, and 
while it cannot he definitely stated how the regeneration fellings will 
turn out, it is nevertheless a fact that the present plans prescribe 
that the yield will firstly be obtained trom clear fellings, secondly from 
dry markings and lastly only from selection fellings. It would appear 
therefore that selection fellings will be replaced hy regeneration 
fellings and further judging from Kamrup, the yield from regeneration 
fellings may be even greater, at least to begin with, than that now 
vbtained from selection fellings. 

It would appear to me in view of the facts enumerated above 
that we should now attempt to allocate P. B. Tl and commence 
natural regeneration operations in this as also in the areas of P. B. I 
which cannot hope to come under the axe within the period now 
remaining. 

The Divisional Forest Officer, Jalpaiguri, informs me that in 
Apalchand, he ean, if permitted, work up to prescription. It would be 
advisable to survey the position in light of this in other sal working 
circles, 
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Tt would appear to me that even if we have only partial success, 
we will have added some young sal to our stock, whereas if we have 
complete snecess the gain will be immense. Apart from this the 
effect: of controlled burning is cumulative, and there can be no doubt 
that the condition of our areas will be improved as a result of the 
proposed burning. 

Tt would not he wise to dogmatize on the application of the 
Kamrup method to Bengal, There are numerous types and sub-types 
of sal within our atea apart from the broad division of types laid down 
by the Sal Commission. Some of these will be extremely difficult, 
e.g., Upper Bhabar ; some even now show promise that success may 
he obtained, e.g., Sivoke and Apalchand, and it will be necessary for 
some years to keep detailed observations on experiments which we 
propose to originate this cold weather. 

At this stage, perhaps, it may be asked what results have been 
obtained so far with out experiments in natnral regeneration? Four 
regular experiments were laid out some five to six years ago, two in 
Upper Bhabar, and two in Tista Valley. 

These may be briefly described here : 

Raimatong.—A large area of five miles burned annually for the past 
six years, Results: No established regeneration. Here Pollinia is 
abundant and luxuriant, and this without doubt prevents the esta- 
blishment of sal. Apart from this sal is somewhat scattered, and 
miscellaneous species predominate, It was hoped that burning alone 
would eventually eradicate Pollinia and thatch replace it, but hitherto 
the incidence of thatch is small. It is nevertheless clear elsewhere 
that thatch tends to replace Pollinia only in openings, and the 
indication is that opening of the canopy is essential, and that this has 
not been sufficient in this area, 

Future treatment suggested—opening of canopy and burning. 

It may also he essential to broadcast sal where mother trees do 
not exist in sufficient quantity. I do not propose rains weedings here 
yot, as labour is difficult. The Divisional Forest: Officer, however, is 

introducing graziers and the results of grazing alone will be observed. 
This may supply in due course labour sufficient to do rains weedings, 


486 INDIAN FORESTER [ duny 


Santrabari Plot 16.—An. area of five acres, cleared of all Kukat 
in 1930, since burned annually, Sal mother trees on tidge. There 
isa certain amount of unestablished sal reproduction, but the original 
treatment of cutting miscellaneous undergrowth was not continued 
in subsequent years, 

Future treatment.-- Continual burning and cutting of undergrowth 
as per Kamrup method. The area is, however, too open now lef. 
Kamrup one tree’s height limit). 

Riyang.—Tista Valley sal. Plot laid out in 1938. ‘Three focii 
cloared, and thereafter burned annually, progress of regeneration 
poor, 

No rains weedings were done. 

Future treatment.—Pure Kamrup method from now on, an area 
including the foci to he uniformly treated. 

Peshoke,—Thia plot { have not had an opportunity to visit. 

From records if appears wholesale clear felling on a ridge was 
made and the area burned. 

There has been practically no establishment of sal, but it is noted 
that toon and lampate have come in with miscellaneous coppice. 

Here again it would appear that the opening has been too heavy, 
and weedings and cleanings not done. 

In addition to the above a plot was laid out in Apalchand (in a 
fuel coupe) this year, where the Kamrup method will be applied in its 
entirety, It is interesting to note that even hore in a wet area, pre- 
viously full of evergreen, where the canopy was interrupted, a few 
ynostablished sal existed. 

Mention should also he made of an area in Sivoke, This waa 
burned originally in 1933 with the intention of destroying Hoplo 
Cerambyx but has been continued experimentally to observe the result 
in terms of (a) bringing in thatch, and (b) natural regeneration of sal. 
It is interesting to note thatch is appearing and evergreen under- 
growth is less dense where the burn has been effective, but the burns 
have been. too fierce and damage has occurred to saplings and big 
trees. There are indications of some sal reproduction though little in 
extent. Early burning will he done henceforth. A further area in 
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this block will now he taken upon the Kamrup method by silvicultural 
division, 

From the above, results would appear disappointing, but I would 
here like to impress the fact that in no plot has the Kamrup method 
been carried out in its entirety, and we have failed, in my opinion, 
for the same reasons that the original work in Kamrup failed, namely 
through not following in toto the technique prescribed, In some 
areas we have not opened the canopy, in others we have not eut back 
miscellaneous growth and so on, and to these points perhaps may be 
attributed our failure, and we must continue to give the method of 
fair chance, 

I leave to the last, the thorny point of Finance. Tt is obvious 
that preparatory fellings, if I may so describe the opening of the 
canopy, will in certain areas be unsaleable. Cutting back of mis- 
cellancous species and rains weeding will all cost money. We have 
unfortnnately no data: of costs to work on, but that the initial cost 
will be great, is certain—I do not attempt to anticipate a figure— 
which will be evolved only in the course of time.—(Proceedings of the 
Forest Conference held at Darjeeling from 12th to 17th October, 1936). 


NOTE ON THE DACCA-MYMENSINGH FOREST DIVISION 


By Y. 8. Auman, I.F.S., Depury Conservator oF Forests, 
Bergan 
1. Gennran Deserrprion 

Dacca and Mymensingh are far too well-known as the jute 
growing districta of India to need any detailed description. They 
are both situated on the eastern bank of the Jamuna river and with 
regard to political, educational and revenue matters are the two most 
important districts of East Bengal. The forcst area lies on the high 
Jand between the Jamuna and the Brahmaputra rivers, and heyond 
this are low cultivated land and bils which are inundated in the 
Tains every year. 

The area included in the Dacca-Mymensingh Forest Division is 
situated entirely between the rivers Banar on the east and the 
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Bangsha on the west, two branches of the Brahmaputta, Roth the 
rivers rise from the Brahmaputra near Jamalpur, north of Mymensingh, 
and the Banar rejoins the parent stream at the boundary of Dacca 
and Mymensingh districts, east of Kaoraid, and then flows south 
through the Dacca district where it is called the Sitalakshya, The 
Bangsha flows southward in a circuitous course through the whole 
length of Tangail subdivision in Mymensingh and then through a part 
of Dacca Sadar subdivision til] it falls into the Dhaleswari river. Tn 
the extreme north of this tract lies the well-known Madhupur Gath 
of Joyenshahi forest belonging to the Maharaja of Nattore, its length 
will be about 15 miles, South of this area starts the Atia foroat 
which extends up to the northern boundary of Dacca district and then 
to the east lies the Bhowal forest which is mostly in the Dacca district 
and is about 25 miles in length from north to south. The Madhupur 
forest has not yet been placed under the management of the Forest 
Department, but there isa proposal totakeit over, The other private 
forests are: (2) Kagmari, west of the Bangsha river and east of a 
branch of the Jamuna, called Lowhajung, and its northern boundary 
is more or less in line with the northern boundary of Atia forest. 
This belongs to the Maharaja of Santosh and his co-sharers; (6) 
Alepsingh or commonly known as Rangamati forest, east of the Banar 
river, starts near the northern limit of Madhupur forest and extends 
in patches to the northern boundary of Bhowel in the south. It 
belongs to the Maharaja of Mymensingh and Raja of Muktagacha. 
Proposals to take over its management by the Forest Department: 
are now with Government ; (c) Talipabad, south of Atia forest in 
Dacca Sadar subdivision between the Bangsha river and the Bhowal 
forest, belongs to the zamindars of Srifaltali and Baliadi in 
Dacca, 

The district headquarters of Dacca and Mymensingh are con- 
nected by a branch line of the Eastern Bengal Railway which runs 
from Bahadurabad and Jagannathganj on the banks of the Jamuna, 
through Mymensingh and Dacca districts to Natayanganj on the 
Sitalakshya river about 10 miles south of Dacca. It passes practically 
through the whole length of the Bhowal forest, 
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2. Nama anp Srrvarton 


The Dacca-Mymensingh Forest Division, at present, consists of 
two distinctly separate tracts, the Atia forest in Mymonsingh district 
on the north and the Bhowal forest in Dacca district on the south. 

Tho area of the Atia forest’is 46,183 acres of which 32,226 acres 
are in Ataipara Chakra and the balance 13,957 acresisin Non-Ataipata 
Chakra ; the legal distinction is explained later. 

The Bhowal forest consiats of 381 acres in Mymensingh district 
and 31,257 acres in Dacea district, in all a total of 31,638 acres. Tt 
is bounded on the east by the Banat (or Sitalakshya) river and on 
the west hy the Saldah which is a feeder of the Turag joining the 
Buriganga river neat Dacca. Only 595°79 acres of the Bhowal forest 
Hie on the eastern bank of the Banar river and 807-05 acres on the 
western bank of the Turag. 


3, CONFIGURATION OF THE GrounD 


The whole forest area consists of highland or knolls, locally called 
chalas, intercepted by numerous narrow depressions or valleys called 
baids which sre all cultivated with paddy. The knolls sre about 
60 feet high above the level of the plains on the average but nowhere 
do they rise above 100 feet. 

The range of ridges generally run from north to south and in- 
numerable small streams run east and west draining this tract to the 
Banar river on the east and the Bangsha on the west. There is no 
stream running from east to west across the forest. The country 
outside the forest slopes towards the south and all the rivers in this 
locality run from north to south. - 

In addition to the Banar, Bangsha, Saldah and Turag rivers 
whichform the main arteries for extraction of forest produce by tiver 
and for draining the water out, the Goalia river in the south of Atia 
and the Sera khal and the Chilai in Bhowal are worth mentioning. 
‘They all run more or less parallel from north to south, the two latter 
fall into the Banar or Sitalakshya heyond the forest area on the south 
and the Goalia falls into the Turag near its confluence with the Saldah, 
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4. Gronogy 


The soil consists characteristically of yellow-red sandy clay 
mixcd with scattered manganiferous iron ore. The latter is commonly 
called the Bhowal concrete, and is considered by geologists as parti- 
cularly suitable for use in primitive furnaces. It is not, however, 
available in large quantities at one place, The soi] is uniformly 
compact and hard when dry, eroding with the heavy monsoon rainfall 
where denuded. The newer alluvium is grey in colour. The grey 
clay soil was analysed at the Forest Research Institute, Dehra Dun, 
and the result of the analysis was as follows* ;— 


Per eent., 
Moisture at 100° C ied os 497 
Logs on ignition a 8 an 434 
Clay Be a .. 31°35 
Fine silt oa te «1765 
Silt a . 25°90 
Fine sand ae a 12°58 
Sand ve Ae Pe 1:54 
Fine gravel 2 re 167 

—_— 


Total = ,..-100-00 
5, Cuimare 

The temperature is moderate : April is the hottest month, but the 
maximum temperature rarely rises above 100° F. The cold weather 
from November to February is very pleasant, the minintum tempera- 
ture never falls down to the freezing point and frost is unknown, 

The annual rainfall is about 86 inches and is favourably distri- 
buted, Mid-June to mid-September is the wettest period. From 
November to February, the rainfall is less than 2 inches per month, 
but the climate is cool and damp. March and April are dry. 

The prevailing wind comes from the south but nor’westers are 


quite common from March to May. 


+ Vide poge 15K, Appendix B, * Regeneration and Management of Bal” by 
Champion, 
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6. Laat Position 


The area in Atia forest is grouped under two different clasees, 
(@ The Ataipara Chakra, and (i) the Non-Araipara Chakra. Tn all 
the blocks or mauzas in the Araipata Chakra, there are forty pro- 
prietors holding the same proportion of share: thus a zamindar, 
holding a two-anna share in one mauza in the Araipara Chakra, holds 
the same two-anna share in every other mauza in that group or 
Chakra. But the proprietors of Non-Ataipara Chakra hold different 
shares in different mauzas of that group: thus a zamindar holding 
only two-anna share in one of the mauzas of Non-Araipara Chakra 
may hold four-anna share in another and ten-anna share in the third 
and so ont. 

On the petition of some of the proprietors of Atia forests, In 1928, 
requesting Government to take over the management of the forests 
under section 38 of the Indian Forest Act, an enquiry was held and 


Government in their notification No. 1878 For., dated the 1éth 
February 1925, declared these forests as Protected Forest. The 
Ataipata and the Non-Araipara Chakra forests were mixed up and 
by mistake were not differentiated. Dewan Mahim Chandra 
Chaudhuri Bahadur, Extra Assistant Conservator of Forests, was 
appointed Divisional Forest Officer on the 9th Octoher 1925. Soon 
after, Government wanted to constitute certain areas as Reserved 
Forest and preliminary notifications were issued and a Forest Settle- 
ment Officer was appointed. When the latter commenced hia 
enquiry into the tights an organised opposition was started by the 
tenants against the forest settlement as it interfered with the un- 
fettered rights they enjoyed under the management of the zamindars, 
Tt was also fonnd that two-thirds of the shareholders of many mauzas 
in Non-Araipata Chakra did not sign the original petition nor agree 
to the management by the Forest Department. After protracted 
litigation, long enquiries, continued agitation and the personal inter- 
vention of Nawab Bahadur Sir Abdul Karim Ghuznavi, xv., of 
Dilduar, the then Hon’ble Member, Forests, the Ataipara Chakra, 
consisting of 26 manzaa, was finally declared a Reserved Forest with 
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a signed agreement with the proprictors and 43 mauzas of the Non- 
Araipara Chakra in which the Dacca-Nawab Estate holds more than. 
two-thirds shares were also finally declared as Reserved Forest by 
Government in their notifieations Nos. 17115 For., dated the 2nd 
December 1927, 2813 For., dated the 24th February 1928, 2814 For., 
dated the 24th February 1928, 2847 For., dated the 25th February 
1928, 2841 For., dated the 25th February 1928, 3020 For., dated the 
28th February 1928, 8950 For., dated the 27th April 1928, 3361 For., 
dated the 5th March 1928, 4071 For., dated the 19th March 1928, 
7974 For., dated the 2nd April 1928, 8954 For., dated the 27th April 
1928, 9122 For., dated the 2nd May 1928, 9271 For., dated the 7th 
May 1928, 9184 For., dated the 4th May 1928, 9488 For., dated the 
11th May 1928, 10046 For., dated the 23rd May 1928, 10402 For., 
dated the 5th June 1928, 10732 For., dated the 9th June 1928, 10735 
For., dated the 9th June 1928, 11008 For., dated the 15th June 1928, 
11309 For., dated the 23rd June 1928, 11301 For., dated the 23rd June 
1928, 12151 For., dated the 16th July 1928,13404 For., dated the 20th 
July 1928, and 16870 For., dated the 17th September 1928, The 
remaining 22 mauzas of the Non-Araipara Chakra were released by 
Government notifications Nos. 407 For., dated the 3rd April 1934, 
and 152 For., dated the ] 1th February 1935, as the proprietors holding 
over two-thirds shares in them did not agree to the management by 
the Forest Department. The Bhowal furest which is owned ex- 
clusively by the Bhowal Court of Wards was similarly taken over by 
Government for management by the Forest Department and declared 
as Protected Forest under notification No. 38 For., dated the 12th 
January 1934, 

According to the terms af the agreement, all expenses for the 
management. of these forests are borne: by the proprietors. The 
expenditure includes 14 per cent. of the pay of the permanent estab- 
lishment for their leave allowance and pensionary charges. This 
is deducted from the revenue of the forest for the year and if there 
is a surplus of revenue over expenditure, Government charge 5 per 
cent. of that for supervision. After deducting the gross expenditure 
and supervision charges, the nett profit on the working of the forest 
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is distributed to the proprietors according to their respective shares. 
Consequently the expenditure has to be apportioned separately to 
Ataipara Chakra, Non-Aratpara Chakra and the Bhowal forests, the 
revenue obtained from these three parts have to be accounted for 
separately and also the revenue obtained from each mauza or block 
of forest in Non-Araipara Chakra has to be recorded separately. If 
there be any deficit on the year’s working, it has to be made good by 
the proprietors concerned or recovered from the profit of the subse- 
quent years, Government can thus continue to manage these forests 
till all their dues are recovered. 


7. Warty Hstary. 


Mention of the forests of Dacca-Mymensingh can be traced to 
the earliest history of India. There isa popular belief that at Gupta- 
Brindaban in the northern part of Atia forests, the Hindu deities, 
Krishna and Radha, had their secret romance and even now their 
admirers visit this place in Jarge numbers every year during the 
Doljatra in the spring season, 


Both in the Hindu and the Muhammadan periods, the Madhupur, 
Atia ond Bhowal forests were the hiding places of many outlaws, of 
whom the more dating brigands called themselves independent. The 
Mogul Emperor, Jchangir, during his reign, granted the Atia pargana 
as a jagir to his physical instructor, Munayem Khan, the first of the 
Panni family of Karatia, and sent him out to subdue the outlaws. 
He was the first to hold legal right over the Atia forest and the present 
proprietors, other than of Karatia family, got their share by purchase 
or by inheritance by marriage according to the Muhammadan law. 


8. CompcsiTion oF THE Yoresr. 

Throughout the whale division, the forest consists generally of 
pure sal which forms over 95 per cent. of the crop. Patches of seruh 
jungle and miscellaneous forest are found here and there, especially 
towards Haritakitala in the south-west and Muraid and Scliabaha in 
the north of Atia, In the miscellancous forest Phyllanthus emblica: 
Dillenia peniagyna, Terminalia chebuia, Hollarrhena antidysenterica, 
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Miliusa velutina, Butea frondosa and Cassia fistula mixed with many 
other species occur, Miscellaneous forest also occurs towards the 
south-west of Bhowal. 

The purity of sal is attributed to the origin of the present crop 
from coppice shoots, the weaker coppicing species having been 
gtadually exterminated. Of the few associates of sal, Albizzia 
procera is the most conspicuous. Terminalia belerica and Dillenia 
pentagypa also occur and Miliusa velutina and Cassia fistula are 
found along the edge ot the forest. In moist areas and along the 
banks of streams Lagerstroemia-flos reginae and Lagerstroenta parvi- 
flora are common. Of the other valuable species, Gmelira arborea and 
Adina cordifolia occur sporadically, Tn the north of Atia forest, in 
one released mauza, Shahar Gobindapur, there is a patch of pure 
Artocarpus chaplasha. 

The second storey is very scanty and consists of the Eugenias, 
Careya arborea, Randia dumetorum, and Holarrhena antidysenterica 
which, though common, grows only like a shrub. The blanks and 
older clearings are covered with Fupatorium and Ageratum. 

The most common undergrowth is Pennisetum setosum (Sati) 
which comes up thickly in the rains throughout the whole forest but 
dies back in the cold weather. 

Sun grags occurs only in the north of Atia forest and to a Hmited 
extent in the north of Bhowal, The sun kholas are deteriorating for 
want of attention. The baid or low land, now cultivated, was at one 
time covered with sun grass, similar to that in Madhupur forest, 

Spatholobus roxburghii is the most common climber in the older 
crop. In young coppice areas, Dioscorea spp., Mucuna pruriens, 
Smilax, and Ichnocarpus appear frequently. 

The quality of sal varies with the locality, on undulating ground 
with red manganiferous soil, the quality is superior and the proportion 
of heart-wood is much greater than on flat areas with fresh grey clay 
soil. In Atia, the quality of sal is better towards the south in 
Chiteswari and Ajgana mauzas, In Bhowal too the quality is much 
better towards the south in Chaban, Mitaloo, Bankhuria and other 
adjacent mauzas. 
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The size of the sal poles varies usually from 1 foot to 3 feet in 
girth though trees about 4 feet in girth arc also found in better areas. 
The trees are generally badly misshapen with swollen base duc to high 
cubting in the past, which invariably turns out hollow when felled. 
The height growth rarely exceeds 50 fect except in good areas where 
trees up to 70 feet are also found. 


9. SitvicuLrura, System. 

(a) Past system.— Under the management of the proprietors, 
the forest was leased out mauza by mauza for five years at a time 
and the leasee was allowed to cut all trees over 1 foot 6 inches in girth 
at 3 feet height. The result was that not only all trees of that size 
at the time of the lease were felled, but those that attained the 
minimum exploitable size during the period of the lease were alae 
removed, and only the suppressed and moribund trees that did not 
respond to the felling were left uncut. This also explains the present 
poor condition of the crop and one colossal example may be found in 
the north-western part of Bhowal in Mawna, and Rathura mauza. 
Gent, in 1917, found here the best part of the forest with trees with 
an average girth of 3 feet, but now this area is one of the poorest in 
Bhowal and hardly any trees exceeding 1 foot in girth can be found 
there. . 

The proprietors also insisted on cutting at a height of 2 feet to 
3 feet from the ground so that the areas felled over could not be 
directly brought under cultivation, consequently the present crop 
consists mostly of trees with swollen, unsound base. 

(b) Present system.—After the Forest Department took over the 
management, first of all coppice with standards system was tried 
but it did not succeed. The standards left were extremely slow to 
respond to the additional light and space and the coppice regeneration 
under the standards was also a failure, Since 1934, therefore, simple 
coppice system with a rotation of 20 years has been adopted. The 
trees are cut clear and flush with the ground, the coppice shoots that 
come up in large numbers are very vigorous in their growth at the 
earlier stage, growing 6 feet to 8 feet in the first year and in eight 
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years about 25 feet to 30 feet in height and 8 inches to 12 inches in 
girth when the first thinning becomes saleable as firewood, 


Tn between the clumps of coppice shoots, regeneration from seeds 
also appears and some experiments have recently been started to 
devise means to bring this up so that the seedlings can supplement 
the coppice regeneration. 


Every year in March and April the forest is burnt with a ground 
fire, and this, together with the free gtazing which is allowed through- 
out the forest, probably kills all the young seedlings. The regenerated 
areas are now closed to grazing for the first three years and also 
protected from fire, 


10, ArvivicraL REGENERATION. 


In addition to coppice regeneration, the old blanks and the mis- 
cellancous torest will be planted up with sal. Given a clean floor 
and good seeds, sal germinates in this area like weeds, but to bring it 
up through the severe drought of March-April is still a problem to he 
solved, Taungya plantations on experimental scale have been started 
in various parts, with different field crops and it is hoped that the 
successful method of raising sal plantation in these forests will soon be 
found, : 

There is a good demand for bamboos in this locality and some 
Melocanna bambusoides rhizomes have also been planted out this 
year which so far look very promising. 

There are no jhumias in this part except some Garos in the north 
of Atia forest. The local population, mostly Muhammadans. are all 
engaged in their cultivation in May-June and labour for fawngya is 
very difficult to get. The present value of the crop does not also 
warrant heavy expenditure on wove wire fencing round the plantations 
to keep out the cattle and the wild pigs. 


ll. Margets, MarkeTastx Propucr anp Metuop or Sate. 


Dacea, Mymensingh and the surrounding districts of Sylhet and 
Tippera on the cast, Faridpur on the south, Pabna and Bogra on the 
west, are all very thickly populated. The village houses are uaually 


1937] EXTRACTS 497 


constructed with corrugated iron shect or thatch roof and bamboo 
mat wall, so house-posts are an indispensable requisite, Sal poles 
aro ideal for this purpose and the produce from these forests had 
always a ready sale, the neighbouring districts having no sal forest, 
The prosperity of the villagers in Kast Bengal is directly dependent 
on the jute market and since the slump of 1929, the price of timber 
has dropped as heavily as that of jute, Even now, the timber can be 
sold in quantitics only after the jute season, from September to 
November, and the demand for the rest of the ycar is negligible. The 
traders come in latge numbers, purchase the timber, sling them on. 
the sides of their boats and raft them down to distant markets in their 
respective districts. Thus Atia supplies house-posts for Bogra, Pabna 
and the western parts of Mymensingh, Dacca and Faridpur districts. 
The Bhowal timber goes to the markets on the eastern side ot Mymen- 
singh, Dacca and Faridpur districts ard is also carried to Sylhet and 
Tippera districts, further cast. The nature of the produce is such 
that cheap extraction iy essentially necessary for profitable business. 
The timber trade continues 23 long as the rivers and streams in the 
surrounding country are navigable and stops when the timber can no 
longer be tafted about, In this way, in 1935-36, 36,928 sal poles 
equal to 774,000 cubic fect, were sold from these forests, bringing in a 
revenue of Rs. 86,000. 

The baids or low lands which are cultivated with paddy are 
inextricably mixed up with the chalas or knolls containing the forest, 
The extraction of forest produce to the sale depdts on the river banks 
has therefore to be completed by the middle of May hefore the cultiva- 
tion starts and cannot be commenced till the paddy is harvested 
towards the end of November. From the areas situated near the 
rivers, the traders are allowed to cut and log the poles according te 
their requirement, they ulso prefer the freshly cut timber to the dry 
and seasoned one, consequently such forests always fetch higher 
price. The traders also pay fancy price for larger quantities of heart- 
wood and the timber from the southern part of the forest is always 
sold at a higher rate. 

Firewood, however, is sold throughout the whole year. From 
the southern parts of Atia and Bhowal, the firewood is carried in 

£ 
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boatloads to Daccatown and the neighbouring villages, and from the 
northern part of Bhowal to Mymensingh, throughout the rainy season. 
In the cold weather, extraction of firewood from Atia stops, but from 
Bhowal it continues by rail and in 1935-36, 675,000 cubic feet of 
firewood were extracted giving a revenue of about Rs. 5,000 to the 
Eastern Bengal Railway in freight. There are also two sugar mills 
on the banks of the Sitalaksya river, cast of Bhowal, and in 1935-36 
134,000 cubic feet of firewood were supplied to themin the cold 
weather, The firewood is cut into billets called dooms about 31 
inches long and 9 inches minimum girth ond sold at Rs. 20 to Re, 25 
per thousand pieces. Two and even four of smaller girths, called 
chatties, are taken as equivalent to one doom. An 18-ton wagon can 
take an average of 4,000 dooms. Since 1935-36 a market has been 
created at Dacca and Mymensingh even for the swollen bits from the 
hase of sal trees, called mothas, and for the branches, twigs and chips 
of bark, from near the railway line in Bhowal, The utilisation in this 
forest is therefore very intensive. There is no sale or firewood from 
the northern part of Atia as the cost of extraction is exorbitant, 
The branches and twigs there are burnt to charcoal in pits, carried 
to Tangail on pack ponies and sold to the numerous smithies in large 
quantities. Some saplings, called rollas, are also sold in eart-loads 
in the cold weather at Karatia and other village markets. In 
1935-36, 16,000 cubic feet of firewood were sold from these forests for 
a revenue of Rs. 300. 

The silvicultural system being simple coppice, coupes are laid 
out and demarcated and sold hy public auction at lump sum, and the 
price is usually realised in three instalments. Tn Bhowal purchasers 
with big capital have been attracted in fair number, the competition 
js keen and the prices are reasonable, In Atia, except in the south, 
capitalists have not yet come forward to purchase the conpes and the 
prices are still exceptionally low. 


12. ADMINISTRATION. 
The headquarters of the division, Dacca, is about 20 miles from 
the southern boundary of Bhowal, It is the second city in Bengal. 


toad] EXTRACTS 409 

Unlike the other divisions, there are no Government quarters for the 
Divisional Forest Officer. The forest office is also located in a hired 
house, surrounded by residential quarters in the town, away from 
the offices of the Collector, the Jndga and the other district officers. 

There are four ranges in the division, two in Atia and two in 
Bhowal, and in each unit there isa Ranger and a Deputy Ranger in 
charge of the ranges, There are three beats in each range with a 
temporary forester in chatge and five to seven forest guards posted 
to the different parts in the beat. In addition, there is a temporary 
forester at Dacca and one at Tangail whe conduct the forest cases in 
the Magistracy. 

There are a number of toll stations or ghats on the banks of the 
Banar on the east and the Bangsha and Turag rivers on the west, 
whore transit fees at scheduled rate are realised on all forest produce. 

In Atia forest, there are a number of squatters who have been 
cultivating forest land from a long period but who did not pay any 
rent to the zamindars. The beat officers, in addition to their ordinary 
duties, have to realise annual license fee from these people for the 
reserved forest tand which they cultivate, This amounted to 
Rs, 4,039 in 1935-36. 

The method of working the forest is simple, the coupes are sold 
by auction and the purchasers fell the trees which are sale marked 
in situ after inspecting the stumps to ensure that they are cut properly 
and good coppice shoots will come. 

13. CoMMUNICATION AND BUILDINGS, 

There are no roads in Atia. There are a few fair weather cart 
tracks, but the ruts are so deep that it is not possible oven to cycle 
along them in the cold weather, A pony oran elephant can be used or 
else one has to walk the whole distance. In Bhowal there are several 
unmetalled district hoard roads which form the main lines of extraction 
of timber by carts in the cold weather, The heavy traffic damages 
them badly every year and only after the annual repairs they become 
motorable for about four months in the year from January to April, 
In the rains it is only possible to come to the edge of the forest in 


country boats and then walk through mnd and water across the 
baids to the forest. 
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There are five rest houses for the Divisional Forest Officer, four 
at the range headquarters and the fifth in the south-eastern corner of 
Atia ab Kachighata beat. Unfortunately they are like cages, the 
ceiling aru wulls having been all constructed with plain iron sheet and 
four houses have got mud plinth, only about a foot high from the 
ground and the fifth is a chang bungalow with plankfloor about 5 feet 
high. 

In the cold weather, a tent is much more comfortable than 
any of these houses and in the rains the frogs followed by the snakes 
always give one the creeps, 

14. Game, 

Both Atia and Bhowal were once upon a time full of wild game, 
Even just over two decades ago, Lord Kitchener, the then 
Commandes-in-Chief in India, came for a tiger shoot in Bhowal with 
the second Kumar. The old village shikaries say that tigers, leopards, 
bears, pigs and deer were abundant in these forests and even. bison 
and elephants came down from the Garo Hills in the coid weather. 
The village shikari and the annual fires have between them exter- 
nminated all big game from this ares. Some pigs and an oecasional 
doer are all onc can now expect to meet, Since the taking over of the 
management by the Forest Department and protection of the young 
coppice from fire, the number of leopards is increasing. The Jungle 
murgi and the pea-fowl have definitely increased. A game sanctuary 
has been started in Bhowal which is vigorously fire protected. 

There aro several jhils near Atia torest where one can spond a 
pleasant afternoon shooting duck. Tho elusive snipe is available 
throughout the season in the paddy fields adjacent to the forest and 
provides good sport. 

. 15. GmNERaL. 

According to the terms of the agreement, the proprietors of Atia 
are allowed to discuss the budget referring to their part of the forest 
and send their recommendations for the consideration of Government, 
provided that proprietors holding two-thirds of the shares in the 
forest agree to those proposals, The proprietors hold several 
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conferences in the year which the Divisional Forest Officer has to 
attend in the capacity of a technical adviser, This contact enables 
him to convince them of the beneficial effect of the Forest Department 
management, compared to the management by the proprietors them- 
selves. It was chiefly a matter of izeat which esused large areas of 
forest to be taken out of the control of the Forest Department, but 
recently there has heen a tendency on the part of some proprietors to 
retum to the fold. It is generally admitted that in order to maintain 
these areas as forest, management on scientific lines by the Forest 
Department is alisolutely necessary. The high overhead charges and 
the suspicion about their proprictary right in the reserved forest 
made them dubious. But since the coming in of Bhowal and the 
prospect of taking over tho forests of tho Maharaja of Mymensingh 
and the Raja of Muktagacha, the situation has completely changed 
and the extra profit, recently, has given the proprictors greater 
confidence in the Forest Department, the profit in Atia in 1935-36 
was Rs, 21,548 against the average of Rs. 8,715 for 11 years from 
1925 to 1935 and that in Bhowal was Rs. 51,000 against Rs. 1,253 
in 1934-35, and the deficit of Rs. 6,671 in 1933-34. This feeling is to 
be fostered because the released forests which are inextricably inter- 
mixed with the boundaries of the reserved forest are a continual source 
of worry to the local officers. Also if the whole forest area be under 
one management the market can be better controlled and the price 
of forest produce will surely improve, 

From the account given above, it will be realised that Dacca- 
Mymensingh is not a forest officcr’s paradise, It is essentially a 
bachelor’s division, ‘The society at Dacca and Mymensingh and 
specially the club at Dacca are ideal. After a month’s hard toil in 
the forest, a week at cither of those places is indeed very refreshing. 
It is a backward division with ample scope for improvement and the 
manager of the forests can see the progress resulting from. his manage- 
ment, from day to day. Surely Bengal does not yet lack in ¢fficers 
who will gladly come forward for their turn at its helm.—(Proceedings 


of the Vorest Conference held ai Darjecling from the 12th to 17th October 
1936.) 
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‘The following information is taken from the accounts relating to the Seaborne Trade and 
Navigation of British India, for April, 1937: 


IMPORTS 


MONTH OF APRIL 


ARTICLES Quantity (Cupic Tons) Vatuz (Rupees) 
1935 1936 1937 1935 1936 1937 
Woop anp TIMBER 
Teakwood— 
Siam 285 32,269 
French Indo-China ,. 1,295 533 “ 1,28,712 57,823 
Burma 14,350 17,73,792 
Other countries 546 on . 61,628 
: Total 1295 | 15,714 1,28,712 | 19,25,512 
Other than teak — “A 7 
Softwoods 1,283 | 1,528 54,399 79,635 97,365 
Matchwoods 1,229 1,101 70,471 71,442 
Unspecified (Value) .. 1,76,255 28,634 | 2,02,000 
Firewood 39 865 S55 539 
Sandalwood 8 10,868 2,044 1,651 
Total value of wood imate 
and timber 2,42,388 | 3,10,101 | 22,98,509 
Manufactures of wood i | ” 
and timber— 
Furniture and cabinet- 
ware “ No data. No data. 
Plywood 331 66,424 | 1,69,972 
Other manufactures of 
wood (Value) 1,89,579 + 1,42,756 
Total value of manufac- 73 
tures of wood and 
timber other than 
furniture and cabinet- 
ware . 1,89,579  2,09,190 | 3,47,688 
Other products of wood 
timber— 
Sect ale (Cwt.) 25,588 | 24,023) 16,683 | 1,76,833 | 1,49,085 | 1,08,566 


1987 } 


EXTRACTS © 
EXPORTS 


MONTH OF APRIL 


503 


Vatus (RUPEES) 


ARTICLES Quantity (Cuaic Tons) 
1935 1936 1937 1935 1936 1937 
Wooo anp Timber 
Teakwood — 

To United Kingdom .. 265 3,618 22 54,843 | 7,13,667 2,812 
Germany oo 234 330 a 57,437 77.679 a4. 
lraq es 28 27 44 8,346 8,145 8,632 
Ceylon - 50 188 . 5,500 30,344 - 

» Union of South 
Africa 393, oe 79,872 a 
» Portuguese East .. 
“A‘tioa . . 224 34,902 on 
ited States of 
Be aati d 59 : Ald). 
» Other countries ., 75 223 50 18,478 46,958 9,705 
Total oo 662 5,067 1 16 1,44,604 | 10,08,980 21,149 
Teak keys (tons) . W 331 - 13,659 | 48,000 
Hardwoods other than 
teak os : 46 3 ; 8,258 840 
Unspecified (Value)... . . o 13,481 21,719 | 1,67,158 
Firewood (tons) aA 15 ‘ 115 250 : 1,027 
! 
Total es |e | 2a38t 74,977 | 1,69,025 
Sandalwood— ie ire ree 

To United Kingdom .. 1 1 1 400 600 800 

» Japan By 2 6 1 2,460 8,000 600 

» United States of ' i 

America 8 60 60 3,65 80,000 | 58,040 

w» Other countries, 6 13 36 8515 19,077 37,207 

Total o 14 70 98 14,965 77,677 97,147 

Total value of wood and ‘ : 

timber on - a ons 1,86,950 | 11,61,634 | 2,87,321 
Manufactures of wood ri 7 ls 

and timber other thant 

furniture and cabinet- 

ware at . on . 8,673 8,739 11,385 
Other products of wood Pe ‘ 

and timber - No data. No data, 
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AUGUST, 1937. 
FORESTS AND CLIMATE. 


" Theinfluence which forests have uponelimate has been the subject 
of investigation for a great many years. Also, it has on numerous 
occasions been the cause of heated ‘and at times quite unreasoned 
controversy. As so often happens when there are inadequate scienti- 
fic data for the settlement of a technical problem people divide them- 
selves into opposite camps taking extreme views and giving vent to 
dogmatic assertions which cannot he justified hy the facts available, 
The reaction of such oxtremist statements upon the public mind is 
most unfortunate, and often in the heat of controversy the main 
issues become obscured. . 


The physiological and physical processes attendant upon plant 
growth reduce the temperature of the air ; firstly, because plants trans- 
pire water, and secondly, because the sun’s heat is absorbed in the 
process of evaporation. By reason of its composition the living 
plant substance cannot become heated to the same extent as bare 
rock or soil. Moreover, the ground under plants cannot become 
greatly heated by the sun’s rays owing to the interception of the latter 
by the canopy of vegetation. It follows that the effect of forests 
during the growing season is to lower the temperature of the air in 
and above them and, by reducing the absorption of heat by the earth’s 
surface, to lower the soil temperature and correspondingly reduce 
evaporation. Observations have also shown that forests not only 
moderate the extremes of heat in summer, but that, as a general rule, 
they also modify the extremes of ecld in winter. Keeping in mind 
the fact that it is at the maximum and minimum extremes of tem- 
perature that the more serious damage from heat and cold occurs 
it is patent that, apart from any benefits which may accrue from 
forests in other directions, their effects upon the temperature of a 
region are highly beneficial to man and beast. 

A 
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By diminishing the velocity of winds forests decrease evapora- 
tion and wind erosion. Except in so far as very extensive forests 
may enrich with moisture the air-currents which pass over and 
through them, it cannot be said that they exert any great or general 
effect upon the broad continental air-currents. 


Locally, however, forests do exercise a very beneficial effect 
in ameliorating the severity of winds by virtue of the mechanical 
obstruction they offer, and the uses made of forests and even of mere 
patches of woodlands or shelter belts, for the protection of buildings 
and lands, are universally known. 


It is therefore unnecessary to do more than state the fact that 
the influence of forests in modifying the adverse effect of winds is 
wholly beneficial. 

At various times in different countries, altogether too much 
credence hag been placed in the supposed influence of forests in 
increasing the total rainfall of a country. No reliable evidence to this 
effect can be found and T would point out that the topographical 
features of a country exercise a far greater influence upon precipitation 
than can be exerted by forest alone. On the other hand, there is 
evidence to show that forests have some influence upon the local 
distribution of rainfall, by lowering the temperature of moisture- 
laden winds, and in other ways, and that from this viewpoint a 
judicious distribution of forests throughout a country is highly 
beneficial, 

Under a leafy canopy, the humidity of the air is higher in the 
forest than in the open. The process of transpiration of itself in- 
creases the moisture content of the air within and near the forest ; 
also the temperature of the air within the forest is lower, and con- 
sequently nearer the saturation point. Under the influence of these 
two factors, manifestly the influence of forests is to increase relative 
humidity. ‘ 

Experiments extending over a great many years have demon- 
strated that the evaporation from soils within the forest is less than 
in the open. The greater the wind, the higher the temperature, and 
the lower the relative humidity, the greater must be the evaporation 
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from the soil; consequently, the forest, by reducing the velocity of 
winds at the surface, by reducing the temperature, and by increasing 
humidity, necessarily retards evaporation. 


Climate, being a combination of all the above factors, has without 
donbt seriously deteriorated over large portions of the earth by 
reason of the destruction of the forest. While afforestation may have 
only a slight bearing on the climatic conditions of a country, the pro- 
gressive destruction and degradation of vast areas of natural forest 
result; in increasing aridity, the desiccation of the soil and the 
impoverishment. of mankind. 

it has often been either stated or implied that the absolute 
climatic factors, temperature, wind and rainfall, are the result of 
solar and terrestrial conditions which man cannot alter. It is a fact, 
however, that by exercising judicious control of the vegetative cover, 
man can modify the effect of climatic factors and so lessen 
appreciably the detrimental results te whieh those factors may give 
tise. 

The decay of Persia, Asia Minor and Central Asia can largely be 
traced to the destruction of the forests on the mountains. Disastrous 
results from disforestation in India are only too evident in 
Hoshiarpur, Kangra, Jammu and Chota Nagpur. 


Iil—Forests anp Water Conservation, 


Apart from their utility in the supplying of wood products, some 
of the most beneficial effects of forests lie in their influence in conserv- 
ing the supply of water for natural springs and reservoirs, and in re- 
gulating the flow of streams and rivers. In very few parts of the 
world is there a reasonably uniform distribution of rainfall, Prac- 
tically all countries experience definite seasons when precipitation 
is heavier than at other times. Water being one of the things most: 
vital to animal and vegetable life the effort of man from time imme- 
morial has been to conserve it and put it to use in such places and 
at such times as his cultural and industrial pursuits have demanded. 
Tt is a and commentary upon man’s efforts in this direction that 
the earlier civilizations started their conservation works at the wrong 
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end. One of the reasons for the decay of the great irrigation works 
of Traq, the ruins of which far surpass any similar undertakings of 
to-day, was the neglect or inability to control the catchment areas 
of the Tigris and Ruphrates. ‘I'he control of water supplies must: 
follow natural laws, and it is only in comparatively recent times that 
this fundamental fact has been realised ; even now the attention given 
to the conservation of catchment. areas is wholly inadequate. 

It has been held that engineering works constitute the proper 
means for the regulation of water-supply. This is true only to a 
certain extent. Hnginecring works cannot take the place of nature, 
rather they should be used to supplement and augment her provisions. 

Tt is easily demonstrable that forests play a highly important 
role in the conservation of water and regulation of its flow. Almost 
every forester can recall a woodland spring that upon removal or 
serious disturbance of the forest. dried up, and the majority of people 
can cite instances of the partial or total drying up of water-courses, 
resulting from the same cause. 

It is impossible to divorce water conservation from climate. 
The first influence of the destruction of the forests is on the moisture 
content of the land, the diminution of perennial streams, the increase 
of floods, the deposit of detritus by wind or water, and the gradual 
reduction of cultivation. All this is followed by increasing aridity, 
by ‘the greater desiccating effect of wind, by increasing severity of 
climate, until the land will no longer support a wealthy and 
prosperous population. Poverty grows with the deterioration of the 
land until the time arrives when man departs leaving a desert behind 
him. 

Many Indian rivers previously navigable by ocean-going sailing 
ships can now only be navigated by canoes or similar craft. This 
deterioration is due to the silting of their channels by eroded material 
from the hills. 

The question of silting in reservoirs has been causing the greatest 
anxiety to engineers; the rapidity of silting on denuded catch- 
ment areas has often exceeded the professional estimates and has 
rendered many of these undertakings entirely unprofitable. Ivrigation 
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engineers in India are apprehensive on account of the decreasing 
winter supplies of water and of the increasing number and severity 
of floods. It has also been proved that silt-laden water dees not 
penetrate into the soil and therefore largely runs to waste. There 
is overwhelming evidence that forests have a regulating effect on 
stream flow, decreasing floods and increasing the flow of water at dry 
times of the year when streams from a disforested area dry up 
altogether. 


In general it may be accepted that forests use up a certam 
amount of soil moisture and, in areas of low rainfall, may exercise 
draining influence on the soil. Some eucalypts have a pronounced 
action in this respect and have been used for the draining of 
swamps. There is no reliable information as to how deep this 
action gocs, but it is unlikely that it goes much below the depth to 
which the mass of the feeding roots penetrate, that is,to a few feet at 
most, There is no reliable evidence to show that the sub-soil 
water level is lowered by planting trees or that they have any effect 
on deep-seated springs or on the water table; their action appears 
to be confined to water on or near the surface, much of which would 
in any case run to waste on a denuded catchment area. 


Researches by Burger and. others show that forests allow rain to 
penetrate into the soil, thereby feeding deep-scated springs. This 
penctration is due to the fact that forest soil, mainly owing to the 
action of tree roots which ramify through it, is far more porous than 
soil of identical origin in the open. The presence of a layer of spongy 
humus or a mass of needles and undecomposed vegetable matter also 
contributes to the absorption of water and the prevention of run-off, 
but it is now recognised that the absorptive capacity of humus is of 
less importance than that of the forest soil itself. 


The draining effect of forest is most pronounced on level ground 
where swamps tend to form. On_ hillsides any action which may be 
considered deleterious to water conservation is far more than counter- 
balanced by the beneficial action of forests in mechanically obstruct- 
ing the run-off and increasing the porosity of the soil. 
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TI. Erosion 

It is unnecessary to revapitulate all that bas been stated on this 
aspect of the subject. It is admitted by all authorities on erosion that 
one of the greatest calamities which have overtaken mankind has 
been the destruction of the forest and the consequent erosion of the 
land surface. This has already destroyed the fertility of many lands 
and is at the present day exercising a powerful influence on the 
destiny of peoples. 


Erosion results from the misuse of the surface covering of the 
earth, whether it be by the destruction of the forest which covered 
it, by the misuse of arable or pasture land, by bad methods of culti- 
vation, by burning or by overgrazing. Erosion is worse in count- 
ries of low rainfall and hot summers than where an ample rainfall 
covers immediately any bare surface with vegetation, The conflag- 
vations which rage throughout the savannah forests gradually end 
in their destruction. The heat of the sun, hot winds and the tramp- 
ling of stock pulverise the surface soil, which is then blown away 
by the wind or washed by the torrential downpours which generally 
follow prolonged periods of drought. In this way the whole top soil 
may gradually be eroded away in the form of sheet-erosion, leaving 
an infertile sub-soil from which man can at the best eke out a miser- 
able existence, Thus the destruction of the savannah forest leads 
imperceptibly to the desert which can support neither man nor beast. 


The geological formation exercises a powerful influence on the 
rapidity of erosion. Once denuded of their natural covering, land 
such ag the tertiary formations of the outer Himalaya are eroded with 
appalling rapidity, There is evidence, however, from all over the 
world that even where erosion, especially sheet-erosion, has actually 
commenced, it is possible to remedy the position by preserving the 
natural vegetation and by afforestation. 

Where oxtensive gullying is already present, afforestation must 
be combined with engineering operations of a minor nature, such 
as the construction of small damp fascines, etc. The combination 
of such engineering operations with the protection of the soil from 
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burning and grazing, together with afforestation, can deal with the 
problem. 

Enough has been said to point out the beneficial effect of the 
forest as a natural cover of the surfacc of the carth and of the 
disastrous results of the destruction of such cover. Whether it be 
on the mountains of the Himalayas, the high-lands of Australia, 
the savannah forest of Africa or the plains of North America, wind 
and water, unrestrained, exercise their powers of disintegration on 
the denuded surface of the earth, ruining land laboriously prepared 
for the satisfaction of the needs of mankind and rendering once 
fertile areas sterile and uninhabitable. 


IV—Concustons. 

It has been endeavoured in this short talk to deal briefly with 
the subject of the influence of forests on climate, water conservation 
and erosion, and to point out the evils resulting from the destruction 
of the natural cover of the surface of the earth and the misfortunes 
which have arisen from such destruction. 

These are very much graver than the ordinary person realises, 
It has been my unfortunate lot for many years to take the part of 
@ prophet preaching evil things to a sinful world and it is notorious 
that prophets are exceedingly disliked. Generally speaking it must 
be admitted that prophets have prophesied what has come true but 
that can be of little comfort to them. Only very recently you have 
read of the appalling floods in the Ohio and Missisippi rivers, of the 
duststorms in the prairie provinces of America, all of which disasters 
are largely due to the destruction of the forest and these terrible 
events should surely warn you to take care that the existing forest 
area of India should be carefully preserved and that where the face 
of the earth has been ruined whether on the outer hills of the 
Himalayas, the plateau of Chota Nagpur or the hills of Southern 
India, steps be taken to mitigate this ruin and to restore the 
forest. cover which once clothed them. 

I wish you all good night. 


Norn. —A broadcast talk given by Sir Gerald Trevor, Inspector-General of 
Forests, from the All-India Radio, Delhi. 
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THE SHELTERWOOD COPPICE SYSTEM 
By W. T. Hau, LF. 8. 


Summary.—The system of shelterwood coppice f i i 
tions in inanagement under this system are suggested. v fal te descnibed ad mogifoa 


Application—This system is in force over about 30,000 acres 
(stocked) of sal forest in the Pilibhit forest division, U.P. It was 
originated by Trevor when Conservator of the Working Plans circle 
and first introduced in Hall’s Pilibhit working plan of 1983. A short 
description of the system is given in“ Practical Forest Management ” 
(Trevor and Smythies, 1923) which is now out of print, 7 

I believe the system could be introduced with advantage in other 
parts of the United Provinces with modifications to suit local condi- 
tions. The system would also be applicable to species other than. 
sal, where regeneration can be obtained mainly from ceppice and. 
Whore it is casential to protect the young crop from frost during a 
part only of the rotation. 


For these reasons it was considered worth while bringing it to 
the notice of a wider circle of forest officers, to deseribe management 
under this system in greater detail and to discuss such modifications 
in the management as are indicated by our experience of it during the 
last 13 years. 

General treatment indicated in Pilibhit.—The general treatment 
considered advisable in these forests in 1923 was indicated by the 
following factors + 

(1) The results of past management, the market and the condi- 
tion of the crop indicated that regeneration mainly from coppice 
would be the quickest, safest and best means of regenerating the 
forest. 

Tt was never contended that the entire area of the forest allot- 
ted to this working circle was suited to the immediate application 
of the system. In forests auch as these, conditions are so variable 
over even small areas that it is impossible to legislate for every vary- 
ing condition under any system of management. 
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(2) Frost occurs almost annually and is severe enough to make 
protection for the young coppice essential for several years. A 
system of simple coppice as adopted for sal in Gorakhpur is out of 
the question. But frost is generally not severe enough to make 
protection necessary when the coppice is about 20 feet high. 


The silvicultural system.—The initial operation is similar to that 
under a system of coppice with standards. Each felling series is divid- 
ed into equal (if possible equi-productive) annual coupes by area ac- 
cording to the number of years in the rotation, 30—60 standards 
are marked for retention according to the size of the standards, and 
everything else is felled to 6 inches from ground level. (An excep- 
tion should now be made in the case of rokni, which is very prevalent 
in Pilibhit and which should be felled at breast height in the main 
felling to minimise suppression of the sal coppice.) Nothing is retain- 
ed as part of the future crop. Contractors are bound by their con- 
tract to fell everything no matter what its size, except the reserved. 
standards, The year after the main felling a cleaning is made in 
the one year old coppice. When the coppice is five years old, the 
standards are reduced to half (except where the coppice has failed) and’ 
the coppice is thinned and cleaned. When the coppice is 10 years old 
the standards are finally removed. The latter prescription was much 
too rigid and the marking officer now has the power to retain them 
in part or in whole for a longer period where the coppice has failed, 
where it is backward or where unusually severe frost damage is to be 
feared. At the same time a second thiuning is made in the coppice 
but from then on thinnings are done on a 10-year cycle. Cleanings 
are repeated after cach thinning. 

Factors for success—The system depends for its success and 
permanency on the following factors : 

(1) A sufficiency of young coppiceable stems (i.e, particularly 
stems up to 10 inches diameter). 

(2) The presence of suppres:ed advanee growth of seedling 


origin, which when cut back will give vigorous coppice (now usually 
referred to as seedling coppice). 
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(3) Protection from repeated severe damage by frost, brows- 
ing and fires, 


(4) Thorough cleaning operations repeated annually where 
necessary for several years. 

The Standards—Number.—The best number of standards to 
retain must vary with the amount of protection from frost required 
in each locality and with the size of the standards retained. I am 
of opinion that it is nowhere safe in Pilibhit to have less than 40 
standards per acre during the first five years of the coppice when the 
average diameter of the standards is 12 inches or less. Experience 
has shown that except in areas of exceptional growth 50 standards 
per acre of this average size have no detrimental effect on the growth 
of the coppice for the first five years, But when the average size 
of the standards is above 14 inches diameter, even 40 standards per 
acre may suppress the coppice and be more than enough to provide 
adequate protection against frost. The working plan should there- 
fore indicate the number to be left with various sizes of standards. 
Generally speaking, enough overhead protection will be provided 
with § complete canopy, and the following table based on that given 
on page 76 of the 1923 Pilibhit Working Plan indicates the number 
of standards which should ordinarily be retained in a third quality 
sal crop : 


Average diameter Initial number of 
of standards. standards per acre. 
8 inches os ie aa $0—100 
10 ,, She ae on 60—70 
12° 4; we a Be 40—50 
“ui, Fe se 1. 8040 


The importance of the correct number of standards to retain is 
evident in several of the Pilibhit coupes. Too many standards have 
sometimes been retained. Within the limits suggested above the 
higher number should be retained where frost damage is likely to be 
most severe. Such places can often be foreseen before the main 
felling is carried out. 
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Class of standards.—The standards should be of sal with clean 
boles and good crowns. Even spacing should be considered as far 
as possible, but the choice of the best trees as standards should not 
be sacrificed for correct spacing within reasonable limits. The work- 
ing plan might have indicated the diameter class of tree to be prefer- 
red as a standard, but this will vary in each coupe to some extent. 
Where there is a choice, mature trees should not be chosen and 1 
would personally prefer to keep trees of the 12—15 inches class which 
have not suffered from suppression and are capable of benefiting 
from the light increment during the 10 years or more before they are 
felled. At the first thinning the less thrifty standards should be 
removed first. 

Cleanings.-Cleanings are prescribed in the year after felling 
and again after the thinnings. These include the following operations : 

(1) Cutting back standards broken in the fellings. 
(4) Cutting all miscellaneous species interfering with sal. 
Such species will be retained in blanks. 


(3) Coppicing back of all damaged and faulty shoots. In the 
first. cleaning this will not be necessary unless a dominant 
stem has been formed, and after the first and second 


thinning only when the stem has adequate room to 
develop. 


(4) Climber-cutting. 


(5) Coppicing back sal advance growth of scedling origin which 
has reached a woody condition. 


Both the 1923 and 1932 working plans prescribed only one clean- 
ing operation after the main fellings. This was a pity and partly 
accounts for the inadequate cleaning operations being carried out. 
From what T have observed in récent inspection the working plan 
should have prescribed the cleanings for two years after the main 
felling and whenever considered necessitry, as well as after each thin- 
ning. All coupes want cleanings again in the second year if for no 
other reason than the coppicing back of shoots damaged by deer. 
This second cleaning is often more important than the first. Many 
coupes urgently require a further cleaning in the third or fourth year 
where suppression or climbers are particularly bad. 
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The 1932 plan states that when cutting back miscellaneous 
species “ it must be remembered that it is desirable to encourage light 
crowned miscellancous species up to about 20 per cent. of the final 


crop .”’ If this advice were practised to the full, it would lose us one- 
fifth to one-tenth of our future revenue--a high cost to pay for 
an unproven theory. Actually the miscellaneous species come up 
without encouragement and are not cut back in blanks where there 
is an absence of sal. However advisable it may be in high forest, it 
is not necessary and may be highly dangerous to encourage such species 
in a coppice system of management. I prefer the prescription in 
Drummond’s Gorakhpur Plan of 1924: In coppice the cleanings 
must be very drastic as regards the removal of inferior species, as 
their growth is so much quicker than that of sal. Every stem of 
miscellaneous species must be cut back except in patches where there 
is a complete absence of sal.” 


The importance of adequate cleaning operations under this system 
of management cannot be over-emphasised. It is recognised that 
there are not sufficient coppiccable sal stems in many areas to give 
normal density and this ig all the more reason why the greatest care 
should be taken to give the coppice shoots every attention during the 
vital period of the first. five years. 

Thinnings in coppice— The first thinning in the coppice is pres- 
cribed. for the sixth year and it would generally be sufficient to treat 
this as a purely mechanical operation under a forest guard, reducing 
stems to one per stool. The second thinning is done in the eleventh 
year and in good quality areas the coppice may have an average height 
of 35—10 feet. This must be a real thinning. Thereafter it is prescrib- 
ed that thinnings will be on a ten-year cycle, but I would now prefer 
to do a third thinning in the fifteenth year before starting the ten- 
year cycle. 

Thinnings in standards. In the sixth year the first thinning in 

- the standards is carried out and it is of the greatest importance to 
remove the unthrifty standards first, and to leave the best trees cap- 
- able of benefiting from the light increment. The question of spac- 
ing is less important at this stage than at the time of the main felling 
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although it must still be considered. In the eleventh year all standards 
are removed unless their retention is necessary for reasons already 
given. There is a tendency to leave standards in tiny so-called blanks 
and it would probably be better to make » rigid prescription that 
standards will not be retained in a blank of less than one-tenth of an 
acre unless there are other reasons for retention. 

Rotation.—In the case of sal the system can be -applied to any 
normal coppice rotation or 40 the longer rotations usually adopted 
for high forest systems. For sal coppice we have statistical data 
for crops up to 70 years which tend to show that we can grow crops 
from stem coppice origin on the usual high forest rotation. The 
rotation adopted by the 1928 plan was 60 years, raised by the 1932 
plan to 90 years. 

Preparatory fellings—In the 1923 plan “a heavier thinning in 
the nature of a preparatory seeding felling” was prescribed in the 
tenth year before the main felling to encourage the growth of a new 
seedling crop. Theso have been described as a failure and have been 
given up. In their place have been substituted selection fellings in 
unallotted areas, under which 33 per cent. of trees over 19 inches dia- 
meter are felled. In effect this opens up the canopy to about the same 
extent as was intended under the preparatory fellings rather vaguely 
prescribed by the 1923 plan but with the great advantage that it pre- 
vents the over-felling which took place under the excuse of the pre- 
paratory fellings after 1924. 

A period of 10 years is, under our present knowledge, too short in 
which to produce seedlings capable of giving coppice shoots when cut 
back, even if agood deal of regencration up to 12 inches high already 
exists on the ground as was the case in 1923. But in the Pilibhit 
voupes in which preparatory fellings were done and in the ordinary 
main coupes, I have been very much struck with the seedling regenera- 
tion which now often exists in the whippy stage up to 33 feet high. 

Hffect of browsing on management.—Smythies has shown that 
protection against deer is an essential factor for success in natural sal 
regeneration from the whippy stage wherever deer are common. It 
is even more important where regeneration is obtained chiefly from 
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coppice. It is true that under any syatem of complete or partial 
clear-felling by successive annual contiguons coupes, the amount of 
food offered may be more than the deer can consume and for this 
Teason a certain percentage of success may be assured, But there 
are instances where browsing has caused enormous permanent damage, 
particularly when associated with the other factors of frost, fire and. 
suppression. There is scarcely a coupe in Pilibhit which has not been 
permanently affected to some extent by browsing, forcing us often to 
accept as the future crop stems which are most undesirable, affecting 
seriously our future revenue. 

Under this system of management I am prepared to give each 
coupe a second chance in the gamble against deer but thereafter we 
should be prepared to erect deer-proof fences wherever necessary. 
I think I am right in saying that in Pilibhit not a single coppice coupe 
has been protected by a deer-proof fence. I am not concerned in this 
note with the wider financial aspect of the problem which faces an 
administrative officer, hut I am prepared to say that from a purely 
silvicultural point of view we have not been putting back into these 
forests anything like the amount of money we should have done by 
greater expenditure on cultural operations and deer-proof fences. 
We have scarcely the right to continue taking the revenue from 
further main fellings until we are granted adequate funds to tend 
the coupes we have already felled. This division has benefited 
enormously in revenue and surplus to a large extent by the adoption 
of this form of management, so from a purely financial point of view 
we have a good ease for greater expenditure. The following figures 
speak for themselves : 


Period. Average Average Average annual 
annual annual surplus. 
renenue. expenditure. 
Rs. Rs. Rs. 
1921-22 i 51,172 67,988 16,816 
1923-31 et 2,48,867 89,122 -1,59,745 
1934-37 2,10,448 75,359 -41,81,722 


Effect of frost on managemeni.—During the last 10 years or so 
frost haa more and more become a major problem of forest management 
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in our U. P. sal forests. From what I have seen in this division 
as well as in Gorakhpur, where systems of clear felling are in force, 
we shall have to consider in future working plans the direction of 
felling, the size of the annual coupes, and the creation of culting 
sections. 


Direction of felling. —These systems of clear felling are, 1 consider, 
creating conditions favourable to frost. What is often happening, 
both in Pilibhit and in Gorakhpur, is that cold air collects, flows down 
even a gentle slope until it comes up against a wall of unfelled forest, 
and is banked up. At Nawuslia, in Pilibhit division, one can see the 
coppige on the slightly higher ground in the north completely free 
of frost damage. As one goes lower, frost begins to appear but only 
side branches are at first affected, getting higher and higher until we 
find coppice up to 40 feet high killed back hy the exceptionally severe 
frost of 1935. (At Nawadia there is an additional factor of a slight 
depression in which it is possible nothing would have saved the coppice 
from as severe a frost as in 1935.) In this locality the coupes were 
laid out in narrow strips more or less north to south and in the direc- 
tion of the slope. It would have been better if these coupes had run 
east to west across the slope and if the order of felling the coupes had 
been from south to north, i.e. starting at the foot of the slope first, 
The following sketch illustrates the point: 


Fig. A. Fig. B. 
Wrong arrangement Correct arrangement 


of coupes, of coupes. 
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Direction of slope. 
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In Fig. A, the coupes are arranged in strips running in the 
direction of the slope. 

Tn Fig. B, the coupes run across the slope and felling proceeds 
from the foot of the slope upwards. They are also numbered as they 
would be if the age gradations were divided into five cutting sections 
so that fellings are not done in adjoining coupes until after a period 
of five years, 

Size of the annual coupes.—In Gorakhpur and in Pilibhit the 
annual conpes are as big as 166 acres and 147 acres respectively. 
There is nothing in the management of these divisions which makes 
the creation of such large coupes necessary and they make protection 
against all kinds of danger more difficult. The remedy is the creation 
of more felling series with smaller annual coupes in. each. 

Cutting sections,—Both in Gorakhpur and in Puilibhit, fellings are 
in successive and contiguous coupes. This again makes protection 
from frost and fire more difficult, and such an arrangement is not 
necessary for management. In both divisions there is evidence 
that protection against frost is provided by adjoining forest and an 
arrangement of coupes in cutting sections would help to prevent the 
flow of cold air already referred to. In Pilibhit particularly, fires 
have caused considerable damage to the young coppice crop and such 
damage would be greatly minimised by having cutting sections. 
The ideal would probably be for coupes to be arranged in strips and 
that fellings would not be done in an adjoining coupe until a period 
of five years had elapsed. This would now be exceedingly difficult 
to adopt without considerable Joss in areas already felled, but this 
would be a problem for the future. Felling series with three to five 
cutting sections could easily be formed now from unallotted areas. 


There is one form of damage against which an arrangement of 
more felling series with cutting sections would probably not by itself 
be beneficial, and that is damage by deer. It would, however, make 
protection against deer by deer-proof fences simpler and more efficient. 
We have already learnt by cxperience that it is impossible to protect 
large self-contained arcas by fences but by having scattered coupes 
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of not more than, say, 75 acres each, in which protection would no 
longer be necessary before the adjoining coupe was felled, protection 
against deer could be made as efficient as is necessary. 


Modification for seedling regeneration.—As already noted all the 
forests allotted to this working circle are not: entirely suited to the 
system, but where there is a deficiency of coppiceable stems there is 
often a sufficiency of seedling regeneration in the whippy stage, 2 to 
3 feet high. Where this is the case, there is nothing in the system to 
prevent adoption of the latest technique to bring such whippy Fe: 
generation to the established stage. The main felling and firat thin- 
ning in the standards will reduce the canopy to permit sufficient a 
head light. That part of the coupe deficient in stem coppice will 
require fencing against deer, and shrub-cutting in the rains, or at 
least in the cold weather, will have to be resorted to for a number of 


years till the whippy regeneration becomes established. 


Nomenclature.—No satisfactory short title was originally given 
to the aystem which I have tried to describe. In the 1993 working 
plan we called it ‘High forest with regeneration from coppice and 
seed.” The 1922 plan called it’ High forest regenerated with coppice ”” 
and further defined this by calling it a system of “ clear felling with 
frost protecting overwood and regeneration from coppice.” Trevor 
refers to it in his new book on Silvieultural Systems as ‘‘ Shelterwood 
Coppice ” and as an alternative title I would suggest “ Coppice with 
Reserves.” 


The name is of no great importance but in India and in Europe 
the main basis of classification of silvicultural systems is (4) High Forest 
Systems, where the regeneration is mainly of seedling origin and (it) 
Coppice Systems, where regeneration is mainly from coppice. ' For 
this reason I prefer not to use both terms in the title as was formerly 
done. But the matter is complicated by the fact that “ High forest ”” 
is further defined as a system where the rotation is long, and with 
sal we can and do regenerate mainly from stem eoppice and yet have 
a long rotation, 

B 
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REGENERATION AND PROPAGATION OF SANDALWOOD 


By Rao Samm §. Ranaaswamr, Rusearcu RANGER, 
Denxkantkora, SareM Norra Drviston, Mapras 


Summary.—Natural reproduction of sandal, general seasons of seeding and the 
seeding capacity have been discussed. 


The causes for the absence of seedling growth in certain localities have been 
traced to seed destruction by various agencies especially rodents. 


Natural spread of sandal in Salem North Division since 1869 has been worked 
out, The importance of seed selection by natural agencies such as birds, animals. 
etc. pointed out. Various artificial methods of sandal propagation have also been 
described and the merits of artificial regeneration from nursery-grown plauls by 
different methods over direct sowings have been indicated. 


INTRODUCTION 


Tn silvicultural practice the regeneration and propagation of any 
species is regulated by the question of cost and also hy the return of 
the crop. The extent of nursing, tending and protection of the forest 
crop naturally depends upon the value of the crop. In the case uf 
agricultural crops, the yields are intensive and quick, and also the 
return per acre is usually more than any forest crop known. Forest 
crops on the other hand take a long time to mature and the cost of 
nursing and protection naturally is very high. Sandal is the most 
valuable crop among forest trees and the question of its propagation 
is here dealt with under two heads, viz: 


(A) Natural Reproduction, and 
(B) Artificial Reproduction. 


(A) Narurat Rerronuction 
(i) Seeding. 

Sandal is a prolific secd-bearer and its ordinary and gencral fruit- 
ing seasons extend from June to September and again between No- 
vember and February. Further it is easy to find at one and the same 
time trees laden with flowers and fruits or rather in all stages of re- 
productive activity scattered about in sandal areas. 


Tt reproduces itself plentifully from seed and also to a certain 


extent by root-suckers and coppicing. 
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(ii) Absence of seedling growth in many places and the causes of such 
absence. 

The general absence of seedling growth in some natural sandal 
tracts is due to various causes both before and after germination. 
In certain reserves, ¢.g., Noganur, I have seen the ground below parent 
troes carpeted with seedlings but subsequently not even 1 per cent. 
were found alive. In other reserved forests, e.y., Denkanikota R.¥., 
even though the ground below sandal trees is covered with seeds, we 
do not find many seedlings afterwards. The destrnetion of seeds 
and seedlings has been actually calculated in varions areas and dealt 
with elsewhere in this report. 

The chief causes for such destruction are : 


(a) Attack by rodents. 

(b) Fires. 

fc) Trampling and browsing by cattle and wild animals. 

(@) Rotting of seeds, due to exposure to excessive sun and rain. 
(c) Excessive weed growth and smothering of seedlings. 

(f) Drip and dampness. 

Tn areas where there is a good amount of sandal enough seedlings 
to restock the arcas survive but in areas where sandal is sparsely dis- 
tributed, artificial aid is necessary. Experiments have been carried 
out in this direction. 

(iii) Artificial production and establishment of natural seedlings. 

Parent trees have been selected and when the-seedfall is about 
to take place or has just taken place, the undergrowth to the extent 
of the width of the crown of the parent trees has been cut back, the 
ground raked up and all fallen seeds pressed into the soil. The cut, 
stuff is again put back to prevent browsing of seedlings on germination. 
The seeds germinate within three months and when the seedlings are 
about three months old, the thorns put above them are removed and 
used as fencing in places where grasing ia intense. By this time, tho 
stumps of the undergrowth also shoot up and act as hosts to the ger- 
minated seedlings. 
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Within a year the seedlings grow to a height of 2 to 3 feet. By 
this method natural regeneration has heen well established in one 
of the experimental areas. This work has been carried out in both 
the fruiting seasons year after year since 1929, and to keep up the age 
classes, separately, regrowth of seedlings in subsequent years has been 
removed year after year. (See Plate No. 35.) This has been carried 
out in a dry locality like Bangalore. If the work is to be repeated 
in Coorg, where there is a heavy rainfall, constant weeding would be 
necessary. The important operation here is the constant thinning 
of suncdal plants leaving only the best in proportion to the amount 
of hosts available. The excess plants removed are being used for 
stumps in other areas. 


(iv) Effect of shifting cultivation on natural regeneration of sandal. 
In 1926, [ inspected the Kollimalais and Pachamalais, where 
there had been shifting cultivation some time previously. The re- 
generation of sandal was plentiful and the bushes of coppice regrowth 
from trees and shrubs felled when the land was brought under culti- 
vation were protecting the seedlings from getting browsed or other- 
wise damaged. 


Some big plants were also seen which I think were root-suckers 
obtained from lateral sandal roots injured during the process of tillage. 
As the stocking of sandal was poor, perhaps 50 to 100 per acre, and 
as the locality and soil factors were good, the seedlings should have 
heen getting enough nourishment from the young and vigorous roots 
of coppice growth. 

Mr. M. Rama Rao’s observations more or less coincide with the 
above and he states that on the Javadis, sandal generally exists 
“not in the virgin forests of which we have still a few small remnants 
here and there, not in the luxuriant evergreen sholas which grace the 
highest peaks, not in the heart of massive forest: blocks away from 
human habitations; we do not even find it on forest land in the 
proximity of such habitations unless it has been tilled once by the 
hand of man. In fact it is only found on Jands cleared, cultivated and 
then abandoned to relapse into their primitive sylvan state,” 
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Fig. No. I. Fig. No. Il. 
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(v) Types where natural regeneration is plentiful. 

Sandal trees are found in appreciable numbers on the following 
classes of lands : 

(a) Lands now under cultivation. On such they are few and 
scattered, 

(b) Hedges of cultivated lands. 

(c) Old fields abandoned comparatively recently and on which 
young scrub has come up. 

(d) On forest lands subjected to shifting cultivation for two or 
three years and then left to reclothe themselves with vegetation. 
We have anch lands of all ages, and it is on the older of them that we 
find abundance of sandal trees in all stages of growth. These com- 
prise the largest and the best sandal areas on the Javadis and Yelagiris. 

(e) Narrow belts of forest reserve hardly exceeding a furlong in 
width and bordering on the above four classes of lands. Such belts 
are sparsely stocked with sandal which must have spread from the 
cultivated lands very slowly and gradually. 

In the interior of dense forests, whether evergreen or deciduous 
or even scrub, little or no sandal is found. Where isolated patches 
of it exist in such localities, those patches were once the sites of deserted 
villages or abandoned cultivation. 

Such, for instance, are the sandal patches of Mundapatti and 
Settipatti on the Javadis. From the articles and reports of Messrs. 
Pigot, McCarthy, Ricketts, Colonel Walker, P.M. Lushington and 
others that have appeared from time to time in the Indian Forester 
and elsewhere, it is to be gathered that in all provinces and districts 
in which it is found, natural growth of sandal is confined mainly if 
not entirely to the same descriptions of lands as those on which it is 
found on the Javadis and Yelagiris. 

(vi) Reasons for the presence or absence of profuse regeneration, 

The foregoing remarks naturally suggest the following two 
questions ; 

(I) Why does not sandal cccur in dense forests high or low ? 
(II) Why does it confine itself to lands once under cultivation 
or to their immediate neighbourhood ? 
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(1) In natural dense forests, the leaf canopy being complete (1) 
sandal seeds and seedlings are deprived of the free circulation of air 
and sunlight which are ossential for the germination and growth of the 
seedlings ; (2) the soil heing covered with s mure or less thick layer 
of decaying leaves and twigs is moist and cold, and consequently 
seedlings damp off and die ; (3) such of the seedlings as survive are 
suppressed by the overhead cover ; (4) there being generally an absence 
of undergrowth in canopied forests the seedlings are exposed to tramp- 
ling and browsing by cattle and wild animals; (5) when seedlings 
survive the above causes, they are destroyed by fires; (6) it is also 
probable that the absence of an adequate and suitable undergrowth 
deprives the young sandal of the chance of forming sufficient root 
connections with other species and thereby acquiring the requisite 
vigour and power for it to hold its own in the struggle for existence. 


In the interior of open forests also, sandal is absent, hecause 
firstly, the soil being hard, dry and impervious by exposure to sun 
and rain and the constant tread of cattle, does not give a suitable 
lodgment for the seed ; secondly, the delicate seedlings that may come 
up succumb to the influence of the tropical sun; thirdly, the orcur- 
rence of fires in such forests is frequent and destructive owing to the 
dense growth of grass and other rank vegetation; fourthly, the 
hardness of Ure suil celards and checks the rapid. development of its 
root system and consequently the formation of adequate root attach- 
ments with other species. 

Seed dissemination by birds, animals, etc. 

As also in the case of other specics, there is always seed dissemi- 
nation helped by natural agencies. With certain species of plants, 
the natural distribution is helped by providing the seeds with a winged 
structure which cnables the seed to be carried over long distances by 
wind. In other cases, the opening of the fruit is so devised that the 
seeds contained in it are split off with considerable force so that the 
seeds are scattered mechanically over a large area. In yet other in- 
stances the seeds are provided with a fleshy pulp which is edible and 
which is therefore caten by animals. In such cases, the seed coat is 
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a hard shell which resists the action of the juices of the alimentary 
canal, When the animal or bird swallows the seeds for the sake of the 
fleshy pulp the animal or bird is able to distribute the seeds over a 
long distance through its excreta. 


In the case of sandal, this type of natural distribution is limited. 
A number of excreta of birds, wild cats, and other animals have been 
examined and a quantity of secds have been obtained. It is also on 
record that certain species of birds devour these seeds and excrete 
them. Tn all these cases the reanlt is the distribution of sandal to 
limited areas. 


Copious regeneration of sandal around mother trees is not very 
desirable since the multiplication of parasites in the same area is not 
desirable. ‘The dissemination of the species through other agencies is 
certainly one of the best means that is available for the natural dis- 
tribution of sandal. 


Selection of seed by animals and birds. 

There is one more point which isto be made very clear and that is 
the selection of the sandal seeds which the animal probably makes in 
the course of its feeding. It is well known in the case of certain fruits 
that the parrot has an infallible instinct for selecting the best fruits 
and it is the popular belief that a fruit which is injured by a bird in 
the course of its feeding is the most delicious and the most nutritious. 
Tn other words, birds are capable of selecting the best fruits and this 
circumstance ensures the regeneration and distribution of only such 
of these seeds which are the best. As a corollary to this observation 
it may he mentioned that the natural regeneration that takes place 
through the agency of birds and animals gives rise to plants which 
are good in every respect not only with regard to their vigour of growth, 
their resistance to disease but also, perhaps, in regard to heartwood 
formation. . 

To what oxtent this mode of propagation chsures a stock of sandal 
which is highly desirable from every point of view as compared with 
a stock of sandal which is the result of artificial propagation is a matter 
for close study. Experiments in this direction have already been 
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undertaken in North Salem Division. If it is found that the sandal 
stock of natural regencration is the more suitable and that artificially 
regererated sandal plants are susceptible to the attack of spike disease 
for example, it becomes a matter of paramount importance that we 
should take steps to encourage natural regeneration as widely as 
possible and give up attempts at artificial regeneration in spiked areas. 

Lack of natural sandal in certain places possibly due to the presence 
or absence of certain animals or birds or their enemies. 

Tt has been a matter of speculation why certain areas are entirely 
free from any trace of sandal growth while similar areas in close 
proximity bear a heavy growth of sandal. Is it possible that those 
animals and birds responsible for the natural distribution do not find 
the ecological environment favourable? Is it possible that in the 
area where sandal does not grow, enemies of such animals and birds 
exist? This is a very important point to be settled because it would 
lead to a flora entirely devoid of sandalwood. In such circumstances 
it would be impossible to encourage the growth of sandalwood in that 
area through natural means alone. With a view. to investigate this 
point a series of experiments were carried out to see if the non- 
distribution of sandalwood in a particular area was the result of the 
absence of animals and birds which feed on sandal seed. 

There is also another point which is to be borne in mind in con- 
nection with the natural regeneration of sandal, and that is, there 
are certain species of animals which do not devour sandal seeds but 
which feed on the sandal seed itself and utilise the endosperm of the 
seed which has been found to be highly nutritious. To this class of 
animals belong rodents and hares. These animals feed on the sandal 
seod and destroy it ; in other words, the possibility of their germina- 
tion if they were left alone is entirely removed. 

There are a few other areas, sandal plantations in particular, 
which are near hillocks and where the natural regeneration of sanda)- 
woo.l is entirely absent. This point was further investigated and 
it was found that the non-existence of seedlings was due to the large 
number of rats that infested the area and consumed almost every: seed 
that was dropped from the mother trees. Therefore, it is clear that 
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a circumstance of this character is inimical to the natural regeneration 
of sandal and perhaps it would also be inimical to artificial propagation 
through dibbling. A definite number of sandal seeds were kept in 
two or three areas with a view to find out if there were any fauna which 
ate the seeds. Their presence would be detected by the disappearance 
of the seeds kept in the area, while their absence would be indicated 
by the seeds being left untouched. One would expect that in an area 
where the sandal seed hag not been touched there would be a profuse 


regeneration of sandal from the seeds while in the other area where 
the sandal seeds have been consumed there would be no natural re- 
generation. Observations confirmed this suspicion more especially 
in the Deverbetta area. 

Natural spread of sandal in North Salem Division, 

In spite of the unfavourable factors mentioned above, it may be 
broadly stated that the area under natural sandal has been slowly 
and. gradnally extending itself in narrow belts along the fringes of 
old sandal tracts of the North Salem Division. These tracts, as they 
then existed in isolated patches, were indicated on a stock map pre- 
pared under the direction and supervision of Colonel Campbel Walker in 
the year 1869, The extent of the sandal area then was 8,54() acres 
and now the areas between those patches are fairly stocked with 
sandal—the present extent being 93,563 acres. The same is the case 
with East and West Vellore Divisions too. This process of natural 
spread of the species is no doubt slow but considering that it has had 
to contend with so many adverse influences, the progress it has made 
within the past 66 years is very encouraging. 

(11) Why should sandal generally confine itself to lands once under 

cultivation and its immediate neighbourhood ? 

The following are the most important factors that favaur the 
natural reproduction in such areas: 

{a) The worked up and friable condition of the soil serves as a 
good seed-bed and facilitates the germination of sandal seeds. 

(b) The lateral roots of existing sandal trees, if any, are exposed 
and injured during the process of tillage and root-suckers shoot up at 
injured points and supplement the young crop of seedlings. 
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(c) The young coppice regrowth of bushes protect the tender 
seedlings against cattle and wild animals and shelter them from in- 
jurious effects of the sun, rain, and violent winds. 


(d) The young and vigorous roots of the coppice growth provide 
the tender sandal with nourishment. 


(e) Immunity from fire due chiefly to heavy grazing. 


(f) Admission of light and aix to the seedlings and to the soil with 
the sufficient protection that the coppice bushes afford against the 
seorching rays of the sun. 


The chief method of aiding natural regeneration has already been 
dealt with. 


(vit) Tending of natural sandal. 

Other factors such as rigid protection from grazing and fires 
and introduction of scientific tending in sandal areas are also highly 
beneficial in encouraging the regrowth of sandal. This scientific tend- 
ing aims at— . 

(a) Maintaining good host plants near the trees. In the dry 
areas of Coorg, North Salem, South Arcot and such places, hosts of 
Melia indica, Semecarpus anacardium, Zizyphus jujuba, Erythrorylon 
monogynum, Strychnos nux-vomica, Dodonea viscosa, Webcra corymbosa, 
olu., can specially be encouraged in addition to a certain amount of 
Albizzias. Undesirable species such as lantana, Acalypha, cte., may 
be eliminated but their space should be quickly planted up with 
other species. 

(b) Avoiding severe damage to host plants by girdling, felling, 
lopping or pollarding. If the injury to host plants is unavoidable, 
auch as dying of bamboo clumps, the neighbouring sandal trees should 
be pollarded or coppiced in rich areas if sufficient good hosts are not 
available. New hosts should, however, be established near them as 
quickly as possible. 

(c) Providing for the free and natural expansion of the crown 
from early youth. 

(d) Freeing very carefully and gradually those trees which have 
become more or less suppressed. 
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(ec) Providing light side shade to avoid damage from drought and, 
sun scorch. | 

(f) Providing free overhead light or in dry localities of a very 
light overhead shade such as that provided by Acacia swna or leuco- 
phloea. 

(9) Not allowing a heavy growth of grass or herbaceous plants to 
develop near the trecs. Such plants are bad hosts as thoy create 
root competition, supply very little water or othcr material to sandal 
ant create a badly areated soil, e.g., lantana. 

(h) Avoiding compacting the surface of heavy soil by over-grazing, 

(2) Preeing the crowns of host plants from creepers, suppression, 
ete., and providing enough space for their development. 

As the value of sandalwood trees increases, depending upon the 
nomber of sound and straight billets that’ are available from a tree, 
caro should be taken in tending operations to draw the trees up as 
straight as possible by keeping enough side growth, cutting off all 
unnecessary side branches when not more than one inch thick close 
to the stem. If the branches are thicker, they should be cut off a few 
inches away from the sides, otherwise we are likely to introduce rot 
into the stem which reduces the value of the wood. [t should be re- 
membered that the sandal tree is very subject to heart-shake. 

The above is by far the cheapest method that can be adopted to 
increase the amount of sandal. 


(B) ArqeicraL Reeropuction, 
General. 7 


Tho question whether the existing natural sandal areas can be relied 
upon to produce all the sandalwood that can be consumed annually 
or whether it should be supplemented by artificial plantations to mect 
the demand has to be dealt with. The very fact that Australian 
sandalwood is imported into India and other countries at a cheap rate 
indicates that the supply of Indian sandalwood is not enough to meet 
the demand and that the cost of production is also high as compared 
with that of Australian wood. Thorefore it is very essential to in- 
crease the output considerably and at a far cheaper rate. 
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Artificial methods of propagation. 
The methods of propagation that are in vogue at present are— 
(1) Sowing in situ, 
(2) Raising plants in the nursery and then transplanting them. 
(3) Raising plants in the nursery and stump-planting them. 
(4) Root-suckers and root-planting. 
(1) Sowings “ ta situ.” 

This is possible only in open scrubby or semi-evergreen types of 
forest. Blocks of forests are selected and handfuls of seeds are sown 
underneath the bushes by scratching the soil, dibbling the seeds and 
covering them up with a layer of dry leaves so as to make the place look 
undisturbed. The seeds are sometimes treated with a paste of Acorus 
calamus (Tamil—casambu) to prevent rodent from attacking the 
seeds. The seedlings that come up immediately form haustorial con- 
nections with the tiny roots of grass and bushes, When they grow 
bigger they attach themselves to the roots of bigger trees in the area. 
Covering of seeds with dry foliage is also done as a preventive against, 
rodent attack. From 1864 to 1878 this method was chiefly adopted 
both in Mysore and Madras. In this kind of in situ sowings in several 
localities the percentage of success was poor, but by going over the 
same ground year after year for six to eight years a stock has 
eventually been established. Many of our old areas, e.g., Chittoor, 
North Coimbatore, Naihalla, etc., were raised by this method. The 
reason for adopting this particular method at the time was the 
complete failure of plantings. 


From 1878 these in situ sowings were replaced by transplanting 
done with plants raised in tile pots. This was in vogue till 1895 or 
so, when in sit sowings were again brought back due to failure of 
plantations after 10 to 12 years. This no doubt is the cheapest 
method and would be the best if the high percentage of success 
aimed at was obtained. The best time for such sowings is the begin- 
ning of the monsoon just before the early south-west showers 
moisten the ground. The western zone has this advantage over the 
central or the eastern since the early rains from the south-west are 
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usually sufficient to ensure the germination of seed; and thus the 
resulting seedlings are five to six months old when the dry season 
seta in. But in the other classes of forests described elsewhere there 
is not sufficient continuous rain required for the germination of sandal 
until the north-east monsoon staits in October. The seedlings result- 
ing from sowings here are only two months old when the dry weather 
commences and a high mortality occurs in about a month after the 
dry weather begins. If the plants withstand one dry weather, then 
they are unlikely to die, provided the host conditions have been 
amply provided for. 
(2) Raising plants in the nursery and transplanting. 

As already pointed out, the introduction of tile pot nurseries 
started in 1878, Seedlings were raised in pots and transplanted in the 
field. From 1878 to about 1900 transplanting was resorted to in all 
places. Not only dry areas but also high forest types of evergreen 
were selected, all growth was cut and burnt. In some places big pits 2 
feet x 2 feet x 2 feet were dug up and in others the planting was done 
in crow-bar holes., Most. of the plantations done by the pit method 
failed within a year or two whereas those done in crow-bar holes 
appear to have been very promising up to the age of 10 or 12 years, 
and have shown signs of failure after that age. Only a few of such 
plantations are found now both in Coorg and in Mysore. 

The reasons for such failures are obvious, The silvicultural 
characteristics and the parasitic nature of the sanda! plant was not 
fully appreciated in planting sandal in a completely opened out area. 
Total clearing and burning was the initial mistake. Big pits and 
planting without a primary host aggravated it, but the success in some 
cases, especially those planted in crow-bar holes, was accidental. The 
seedlings were able to haustorise on underground roots and continued 
to grow until some other trees were available. As the big trees had 
been destroyed the parasite had to suffer after about 10 years 
when they could no longer take enough material from the shrub or 
weed growth. 

The different methods of direct sowings and plantings have been 
discussed by Messrs. C. C. Wilson and Mitchell (1932). The above 
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methors are all followed for raiding sandal in a suitably selected locality 
where a few sandal plants do already exist, thereby indicating that 
sandal will develop to maturity there. ‘No attempts have heen made 
to define the suitability of a particular site for sandal propagation in 
terms of either definite soil conditions or in terms of certain species of 
indicator plants which might definitely determine the fitness of a 
particular region for sandal propagation. Consultations with a number 
of experienced forest officers have shown that they go more by instinct 
than by any rational and scientific observations. This instinct has 
been in many cases fortunately infallible, but we shonld not depend 
for such large-seale enterprises upon mere instinct. These enterprises 
should haye a sound foundation of scientific reasoning so that it should 
he possible even for a layman to determine the fitness of a particular 
locality for sandal growth. Attempts’ in this direction are now being 
made by several forest officers both in Madras and Coorg. 
(3) Stump-plantings. 

Althongh dibbling seeds under suitable bushes has heen the chief 
practice adopted for the propagation of sandal there have come into 
vogne, more recently, a number of other methods of propagation which 
promise to show a good deal of success. Stump-planting is one of the 
methods ofpropagation which found favour in a number of localities. 

In the earlier stages of the life history of sandal and (i.¢.) during 
the first two years, sandal needs extra protection against the ravages 
of rodents. If this period could be spent. in a nursery where the plants 
could be looked after more carefully the cost of protection of these 
seedlings for a period of two years when grown in extensive areas 
under field conditions could be saved. Further, the success attending 
the stump-planting, if carried out during the monsoon, is high, a large 
percentage of them survive the hot weather and they establish them- 
selves permanently during the following. year. 

The method consists in raising sandal plants in the nursery for two 
years. The plants are then pulled out, the stem portion is cut off 
leaving only 1 or 2 inches and all roots are trimmed leaving about 9 
inches of the tap root. The stump thus prepared is then planted with 
a primary host in a crow-bar hole or pit. The planting has to be done 
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during the monsoon and the soil should be well pressed round the stems 
so as not to leave any vacant space inside. (Plate No. 35, Fig IT. 
shows the stump prepared and plants raised.) 


Suitability of locality. 

The method of propagation that is adopted for sandal regeneration 
is dependent: upon locality, climatic and other environmental condi- 
tions obtaining in the area. Methods found suitable for regenerating 
sandal in a Midan are not generally suitable for establishing it in 
Malnad. Again, those that are suiluble for the propagation of sandal 
in scrub type of jungles are not suitable for the propagation of sandal 
in high forests. A locality which is infested with a certain type of 
rodents and herbivorous animals like the sambhur may not be suit- 
able for sandal propagation till special methods of protection are 
enforced. 

The germination of sandal has been the subject of atudy more 
recentlyhy a number of forest officers in Madras and Coorg, particularly 
by Mr. Mitchell who found that the germination of sandal seeds can be 
greatly accelerated in cold weather if the germination beds are covered 
with straw. The seedlings are then transplanted along with a suit- 
able host plant preferably Acacia farnesiana which provides the 
necessary nourishment during the course of its first year. 


Scope of stump-planting. 

Stump-planting may also be adopted as a routine procedure in 
cases where a large number of young plants are available. As detailed 
elsewhere, fairly well developed sandal plants can be. easily established 
around mother trees. It is also not uncommon to find plenty of 
plants naturally growing under sandal trees. Such plants are a drain 
upon the hosts and do not in the long run give any return of heartwood 
to the department ; a thinning out of these plants would really favour 
the development of the other stock and encourage their rapid growth. 
The material available during this process of thinning out may be 
used for stump-planting. It has been found that a sandal plant can 
be successfully stump-planted in its first, second, third, or fourth 
year. These stumps will commence to send out young shoots and 
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establish haustorial connections in the course of three months, 
Large-scale experiments carried out in the experimental plots at 
Denkanikota have given from 50 to 98 per cent. of success, 

(4) Root-suckers and root-planting. 

Another type of regeneration which is not extensively practised 
but which can be done in areas where thero is already some sandal is 
propagation through root-suckers. It is a common observation that 
when sandal roots are injured in the course of trenching, the ex- 
posed ront gives rise to shoots which subsequently develop into practi- 
cally independent plints establishing their own connections with other 
host plants. 


This method also has the disadvantages of raising plants under 
the mother tree, but where there are a sufficient number of host plants 
this mode of propagation may be encouraged. In recommending this 
method of propagation it should be emphasised that the new plant 
should be capable of establishing connections with new host plants 
and not compete with the ones nursing the parent plant. 


Root-planting. 

There is also another method of propagating sandal by planting 
pieces of roots. Lateral roots of sandal, about an inch in girth and 
about 9 inches in length, are planted longitudinally within an inch or 
two below the ground level with a vigorously gruwing primury host. 
Within a month clumps of shoots come up from one or both ends. 
These shoots grow beyond the reach of cattle within a year. (See 
Plate No. 35, Fig IIL.) The amount of success that has been obtained 
by this method of propagation is only 15 to 20 per cent. under control- 
led conditions and so far no large-scale experiments have been done in 
this direction. 

General, 

All these methods of propagation, stump-planting, propagation 
by roots and root-suckers and also transplanting have the great 
merit of being able to establish an already well developed sandal plant 
in a suitable area. In addition to the fact that we are able to save 
the cost of protection during one of the most critical periods in the 
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life history of sandal we have the assurance that the planted sandal will 
have better promise of success. These methods are particularly suit- 
able to and economical in areas where there is over-grazing and where 
the seedlings that have just come up are likely to be nipped off by deer. 
They are also suitable to areas where soil conditions do not permit a 
healthy germination of seeds when dibbled. These methods of pro- 
pagation should be adopted in the Malnad areas and also in areas 
which do not get the south-west monsoon showers, 

The formation of haustorium in the earlier stages is possible only 
with plants, especially the legumes. When once the haustorial 
formation is stimulated by such a measure, further haustorisation of 
many species of host plants becomes easy. So, from this point of 
view, the method of transplanting or stump-planting is doubly safe. 

My thanks are due to Mr. A. L. Griffith, 1.F.8., the Provincial 
Silviculturist who was kind enough to edit the paper, and also to my 
district forest officers who gave m2 all facilities to carry out the ex- 
periments. My thanks are also due to Mr. M. Sreenivasaya, F. 1. I. Se., 
for his valuable suggestions in drawing up this report. 
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REVIEWS 
MALAYAN FOREST RECORDS No. 12 


COMMERCIAL TIMBERS OF THE MALAYA PENINSULA 
No. 1—THE GENUS SHOREA By H. E. DESCH. Wirt 
Borantcat Notes ny C. F. Symmeron. (Price 2s, 6d.) 


In 1919, Reyes published his work on the woods of Philippine 
Dipterocarps. Since then, no other critical study of this commercially 
important group has been made and now, after so many years, the 
contmercial tituber uf Malayan Shoreas has come out. A glance through 
this book will give one an idea of the progress that has been made in 
the subject of Wood Technology during the last few years, The 
author does not naturally claim that his method of describing the wood 
is perfect but it must be said that he has done very good work, con- 
sidering the present state of our knowledge. Forty-seven species are 
dealt with under six groups. Each group starts with general remarks 
and then botanical identity, vernacular names, distribution and habit. 
The timber is treated under general property, macroscopic features, 
microscopic features, differentiation between species, mechanical 
properties, importance and uses, confusion with other species and 
other related species. All botanical notes have been supplied by 
Mr. Symington, the Forest: Botanist, who has, after careful study, 
placed two Balanocarpus species under Shoreas, Seventeen tables 
have been included and these give details of anatomical features, 
There are also twenty-nine photomicrographs at x5 and x 35. 

Shoreas are much greater in number in Malaya than in India, 
and the Malayan Shoreas show more variation in their anatomical 
structure than our Indian species. Except for a few differences 
such as absence of horizontal resin canals in the Indian apecies, a general 
similarity in the anatomical structure in the Shoreas of these two 
countries is noticed. In the matter of growth rings, the findings of 
the author of this record seem to be entirely in agreement with those 
of ours in India, 

The question of classification and identification of the woods of 
different yencra und spevies of the Dipterocarpaceae dues nob appear 
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to be so easy as it seemed a few years ago. With our increased know- 
ledge of their anatomy it has become rather a complicated problem, 
for woods of certain genera show such extreme similarity that one 
cannot say with confidence to which genus or species a timber from 
an unknown region belongs. If one could obtain sufficient wood 
samples of all the species of the Dipterecarpaceae and make a. critical 
atudy, the problem would perhaps be solved, but at present nobody 
is in a position to take up this work. The reasons are: firstly, 
Systematic Botanists are not in agreement regarding the identity of 
many species, and, secondly, there are difficulties in obtaining 
enough wood specimens. Jn these cireumstances the course taken 
by Mr. Desch seems to be in the right direction. Jf workers in 
different, countries study thoroughly the various members of the 
Dipterocarpacene present in their countries and published the results, 
it will finally remain for someone to make a critical study of these 
publications and draw up a workable key for all the genera and 


species of the order. 
K.A.C. 


ABSTRACTS OF INDIAN FOREST LITERATURE PUBLISHED 
DURING THE QUARTER ENDING THE 31ST MARCH, 1937 

MARRIOTT, R.G. The resin indusiry in Kumaun compiled in 
the Kumaun Cirele. U. P. For, Bull, No.9: pls. 5, pp. 1-26, 
1936.-Gives the history and development of the Resin-tapping 
industry in the Pinus longifolia forests in Kumaun with up-to-date 
details of the actual methods of tapping, etc., the silviculture and 
management of the forests concerned, work in the resin factory in- 
cluding methods of distillation, aud data for the output of resin and 
past and present prices.—M. V. Laurte. 

KRISHNA, S., S. V. PUNTAMBARER AND M. B. RATZADA. 
Minor Forest Products of Chakrata, Dehra Dun, Saharanpur, etc., and 
neighbouring Forest Divisions. Part I. The oil-bearing Seeds. Ind. 
For, Rec. (New Chem. Series). 1 (1): pp. 1-44, 1936.—The physical 
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and chemical constants, the constituent acids and the uses of oils and 
fats from the seeds of 56 Indian plants commonly occurring in forest 
divisions round about Dehra Dun are recorded under the headings (1) 
Drying Fatty Oils. (2) Semi-drying Fatty Oils, (3) Non-drying Fatty 
Oils and (4) Solid Fats and unclassified Fatty Oils. A brief botanical 
description of each plant including its vernacular name, habitat and 
relevant: references to scientific literature are also given, In the 
introduction the authors state that this information will be useful 
both to business men and research workers interested in plant 
products.—S. Krishna. 

ANDREWES, H. &. Some New Carahidae from India. Ind, 
For. Ree, nt.) HE (8): pp. 177-180, 1936.--The following new genus 
and new species are described : Chleanius auripilis ap. n.(U.P., Dehra 
Dun); Abacetus éricolor sp. n. (U.P., Dehra Dun) ; Dilonchus gen. n. 
with type D. bidens sp. n. (U.P., Dehra Dun)—J. C. M. Gardner. 

GARDNER, J.C. M. Tmmature Stages of Indian Coleoptera 
(20), Carabidae, Ind. For. Rec. (Fnt.) 11 (9) : pp. 181-202, 4 pls, 1936.~ 
Larva of certain species of the following genera are described : 
Orthogonius, Trechus, Broscus, Dilonchus, Amblystomus, Amara, 
Abacetus, Chlaenius, Callistomimus, Scarites, Calathus, Masoreus, 
Caelostomus, Mochtherus, Coptodera, Dromius, Metabletus, Cymindoidea. 
Author's abstract. 

KLEINE, R. New Species of Brenthidae and Lycidae from India 
(Col.). Tat, Fur. Rec. (Ent.), HZ (10): pp. 203-206, 1938.—This 
paper describes three new species of Brenthidae, Baryrrhynchus ben- 
galensis from Kalimpong, Bengal, Synorychodes glaber (Fig. 1), 
Kurseong, Bengal, and Hypomiolispa tneerta from Anthocephalus 
cadamba, Kurseong, Bengal. 

Two new species of Lycidae, Lycostomus ‘paucicostatus from 
Trichinopoli and Calochromous setiger (Figs. 2-5), Sadiya, Assam, are 
described.— J. C. M. Gardner. ; 

CHATTERJEE, N.C. Entomological Investigations on the Spike 
Disease of Sandal (30) Reduriidae (Hemipl.) Ind. For, Ree, (ent.) 17 
(11): pp. 207-221, 1936.— This paper lists 42 species of Reduviidac 
frequenting the foliage of sandal (Santalua album Linn.) collected by 
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the Forest Research Institute survey of the insect fauna of that tree 
in North Salem, Vellore, Madras and North Coorg Forest divisions, 
South India. 

OF the 42 species, 20 were found in Aiyur and Kottur and 18 in 
Fraserpet and Jawalagiri. Brief notes on the life-history and 
bionomics are added and a table showing the distribution and 
abundance of the various species is given.— Author's abstract. 


CHOWDHURY, K. AHMAD. A fossil dicotyledonous wood 
from Assam, Ann, Bot. L., oxcix., p. 501-10, 1936.—The author 
describes Gluioxylon assamicom gen. et sp, nov. from the Tipam 
Sandstone Stage of Assam. Its similarity to  Dipterocarpoxylon 
burmense, Holden (Irrawadiorylon burmense, Cupta) and Diptero- 
carporylon annamense, Colani, are discussed. Doubt is also 
expressed as to correct identification of these dipterocarpoxyla and 
suggestion js made to re-examine them in order to place them in 
their legitimate aystematie position. Some anacardiaccous fossils, 
namely, Anacardiorylon uniradiatum, Felix. and Anacardioxylon molli, 
Krausel (Sumatraxylon molli, Den Berger) are compared with the 
fossil from Assam and their dissimilarities are pointed out.—K. A. 
Chowdhury. 

RAMASWAML, 8. On Indian Woods Tested for Match Manufacture. 
Published by the Forest Research Institute, Dehra Dun, pp. 14, 1935.— 
The result of tests conducted at the Forest Research Institute, Dehra 
Dun, and in various match factories in India, on seventy-eight 
species of Indian woods, regarding the suitability of these species for 
the manufacture of match splints and boxes are given in a tabular 
form. The vernacular and the trade names of the species as well 
as their distribution in India are also given.—H. Trotter. 

NARAYANAMURTI, D. Phe electrical resistance of wood and 
its variation with moisture content. Curr. Sei. No. 8, p. 79, August: 
1936.~-Results of preliminary experiments conducted by the author 
on the variation of electrical resistance of wood with moisture 
content are reported. The results indicate an approximately linear 
relationship between the logarithm of the resistance and the logarithm 
of the moisture content below the fibre saturation point.—H. Trotler. 
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KAMESAM, 8. Wood’s Challenge to Steel and Concrete. T. D. 
Pamphlet No. 1: pp. 1-5, pis. 4, 1936.—A strong case for treated wood 
is made out as one of the most advantageous materials for modern 
structural purposes. It is stated to be : 

(a) Light ; its weight bemg for a standard strength, about one- 

fifth that of concrete and the same as for steel, 

{b) Economical ; costing only one-fifth the price of conerete or 

steel, 

(c) Strong ; it being possible to obtain full strength by careful 

joints.—H. Trotter. 

KAMESAM, 8S. Relative Economy of Wood, Steel and Conerete 
Structure. T. D. Pamphlet No.2: pp. 1-6, pls. 2, 1936.—The re- 
lative economy of wood, steel and concrete structures is discussed. 
Typical examples of loading demonstrate that wooden beams and 
columns are more economical than reinforced concrete and steel— 
Hi. Trotter. 


EXTRACTS 
DO HATCHERY TROUT “GO WILD?” 
By Russeut F, Lorp. 
In charge, U. 8. Experimental Trout Hatchery, Pittsford, 
Vi, U8 A, 
Some people think that hatchery trout are as far removed from 
a real trout as a Caspar Milquetoast is from Mussolini. They deem 
them nothing but caricatures of the fish that once filled our clean, 
cold streams and lakes, They judge them helpless, unfit, over-fat, 
tasteless, pampered degencrates raised at great expense and turned 
loose to perish unless some deluded angler catches them first as a 
substitute for real fish, 
If these contentions are accurate, then the fishermen of our land. 
are in a bad way indeed, for no other way is left to provide fishing at 
home except to release these same hatchery-reared trout, 
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Tt has been said time and time again that trout are just incidental 
to the outing that the real joy of fishing lies in the blue sky overhead, 
in the bits of bird song, and in the play of sunlight and shadow on the 
rifles. All very nice, but show us a man who does not feel ever so much 
more appreciative and soothed if the trout are there and rising and 
if his creel sags a little heavier as the hours pass ! 

Full creels to-day, however, would indeed be rare if it were not 
for the restocking of trout waters by States, Government and sports- 
men’s chibs everywhere. Hach year there is a ery for more and larger 
fish and each year sees our streams whipped harder, It is no wonder 
that, with the demand for an ever-increasing output, our fish-rearing 
establishments have not had much time to see if they were turning 
out the best sort of trout possible. Trout-rearing at its best is a gamble 
and all too often the fish culturist is too busy being thankful for any 
kind. of output to do much worrying about any shooking diffcrences 
between the appearance and behaviour of his pets and the wild fish 
they are intended to replace. 

Fortunately, there has been so much learned about the feeding 
and care of trout that it is no longer necessary to turn out ludicrous 
imitations of the genuine article. It is possible to raise trout at hatch- 


eries in no way inferior as to shape, colour and vigour to the typical 
wild fish. I do not say that this is being done everywhere, but it is 
possible where environment and diet are correct, 

Such an improvement in hatchery trout is the result of years of 
experimenting not only by the United States Bureau of Fisheries but 
by other agencies, For example, the Bureau of Fisheries in 1925 
turned over a trout hatchery at Pittsford, Vermont, to be devoted 
entirely to research in trout culture. The business of this hatchery 
is to make the fishermen of the country more agrecable people to 
live with by finding means to provide them with bigger and better 
trout at less expense, Thus, studies in the diagnosis and control of 
fish diseases, elaborate feeding tests, selected breeding work, and a 
programme of stream improvement and related studies of trout stream 
production have all played a part in the task of restoring our over- 
worked trout waters to a semblance of their former status, 
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The starting food usually used at the Pittsford hatchery is finely 
ground beef heart or liver. Heart, lungs, liver and spleen of swine, 
sheep or cattle are time-honoured hatchery foods. Fish is also used 
extensively in some situations. At Pittsford various dried products, 
when mixed with finely ground liver, make the trout grow faster. 
Dried foods successfully used have been fish meal, meat meal, dried 
buttermilk, clamhead meal and others. Salmon egg meal makes 
the fish grow faster and gives better colour than the others. The 
food bill is always the chief item on the list of hatchery expenditures, 
Dried foods must never be used alone; some fresh meat is required 
to keep the fish in condition. 

The present article, however, considers only the results of some 
experiments designed to find out whether the trout produced in the 
course of the work would be worth anything as game fish, 

The first test involved 100 marked brook trout: liberated in August 
of their second summer in an excellent trout stream adjoining the 
hatchery. The primary object of the experiment was to see if the 
fish were capable of finding their own food soon after planting or if 
there would be a gradual period of adjustment to a new environment. 
Their bshaviour as sporting fish waa, of course, of equal importance. 

It was planned to give the fish approximately 24 hours liberty 
and then to commence taking a daily sample of ten fishes with rod 
and reel until all, or a3 many as possible, of the fish were recaptured. 

On the day following liberation the first assault was made on the 
planted trout, As I approached the brook I admit having felt a bit 
excited, for I was intensely interested in seeing whether those trout 
would respond to flies in true game-fish fashion. _There was not 
long to wait! In the fast current of the first liberation pool a trout 
hit the gray hackle with force and accuracy, and from the rise until 
he twisted on the shore he did his best to undo his fatal mistake, An 
angler who found fault with that battle for freedom would be a hard 
person to please. As I went about the business of preserving the 
stomach in a bottle of formalin for future study, and setting down 
the data as to the place of capture and so on, I found myself wondering 
if this well-behaved fish was the exception, but before the daily sample 
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had been taken all doubts had vanished. Those hatchery fish needed 
no one to apologize for them in any respect. The brook itself was 
low and clear and ié was soon found that as much care was necessary 
in approaching pools as in any ordinary fishing, as sudden movement 
on the shore wonld send the fish darting for cover as if they had spent 
all their lives in avoiding mysterious shadows on the edyo of their 
watery workl. When they decided to take a fly they struck hard and 
acted as trout should act. Due to a dict designed to bring out the 
colours, they were as brilliantly marked as the ordinary wild fish. 
And, incidentally, the flavour of the specimens was not to be adversely 
criticized ! 

Not only were these fish proving to be on the alert for food, but 
they were actively competing with the trout already present in the 
stream. For example. On one cast the angler hooked and landed 
not one fish, but two. A wild rainbow and one of the newly-planted 
brook trout had both struck the moving flies and of the two fishes 
the brook trout was more firmly hooked. Rainbow trout have a 
habit of getting under way like lightning once they decido on something 
tempting, but the hatchery-reared brook trout was equally alert. 


The stomach of the brook trout showed an interesting assortment 
of food. The posterior end still contained remains of the Inst hatchery 
meal, while the anterior end contained 13 freshly taken caddis worms 
and a few mayfly nymphs. This did not look as if the pampered 
hand-raised trout had been very much handicapped by its former 
confinement. 

Fishing continued until 82 of the 100 brook trout were recaptured 
and every moment of it was real fishing. The trout responded when 
it pleased them to do so and before the final score could be tallied 
the anglers were forced to resurt to » variety of lures. The fish 
definitely did not ‘‘ come easy.” 

Every stomach was preserved and contents analyzed, If it is 
assumed that hatchery trout must gradually learn to forage for them- 
selves because of their new environment, we might expect to find a 
steadily-increasing number of food organisms in the stomachs as time 
passed. Such was not the case, Nothing resembling a daily incroase 
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in the amount of food was observed. The only conclusion possible, 
therefore, is that hatchery environment had little deleterious offect 
on the ability of the fish to forage for themselves on short notice. 
In fact, the average number of insects per stomach was very close 
to that found by another investigator who examined the stomachs 
of a large sample of wild trout from New York State waters. 

It is not surprising that hatchery fish can take up the business 
of foraging. One has only to observe a pond of fish during the 
summer when the midges are active or a hatch of mayflies is on in a 
nearby streain, I have seen fish jumping in the Pittsford ponds so 
steadily that dozens of them were in the air at once, and kept it up 
as long as the insects were active. At other times the fish in the 
ponds have been observed working over the bottom gravel, picking 
it up in their mouths and ejecting it with force. This winnowing 
process allowed the heavier gravel to sink while the midge larvae, 
which represented the gald of the mining activitics, were snapped up 
before they settled to the bottom. Often too, when fingerlings are 
being transferred to outdoor pools, the first pailful of transplanted 
fish can be seen revelling in their freedom and jumping for low- 
flying midges before the second pailful of young fish has been brought 
from the hatchery. From my observations it seems that a trout on 
being liberated is as pleased as a small boy quietly raiding the ice~ 
cream freezer on a school picnic, Everything is his: lots more of his 
favourite food and nobody to curtail any little whim ! 

The general conclusion is that the anglers of our country need 
no longer feel too downcast over the passing of typically wild trout. 
Hatcheries can, if they follow the right methods, rear trout capable 
of taking care of themselves on being planted and that will be pleasing 
to the anglers as game fish. This cannot be done, however, by holding 
fish in an unsuitable environment and feeding them the first thing 
that comes handy. Not all hatchery-reared fish can be expected to 
meet the requirements. The hatchery environment should approach 
as closely as possible the waters to be stocked. Over-fed trout reared 
in relatively warm, crowded pools cannot any more be expected to 
make good in a cold, swift stream than a soft city man can be 
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expected to duplicate the feats of his siorthwood’s guide. In short, 
our trout-fishing near home is entirely up to the hatcheries, and it is 
up to the hatcheries fo see to it that the fish put out are something 
worth the expeuse of rearing and the effort of catching. The bright 
spot is . . . dé can be done. 

[Sportsmen can do much to promote better fishing in their localities 
by urging scientific methods in their own hatcheries. More emphasis 
should be placed on better fish than on quantity production.—Tue 
Enrzor, Scientific American,] 


(Scientific American, Mny 1936.) 


PROBLEMS UNDER INVESTIGATION AT THE FOREST 
PRODUCTS LABORATORY OF CANADA 
(NewsLzerrer No. 15, Decemner 1936.) 

Steady progress has been made in Europe in the development of 
producer-gas equipment for automobiles, trucks, and tractors, as 
well as for stationary engines. In Great Britain many stationary 
engines, of all sizes up to as high as 500 horse-power, are operating 
successfully on producer-gas, while in Germany alone there are over 
2,000 automobiles using wood-gas and this type of fuel is well estab- 
lished. 

The success which has followed investigations in Kurope, combined 
with the high cost of gasolene and fuel oil in isolated districts of 
British Columbia, have resulted in considerable interest being shown 
in this subject locally. Consequently, the Vancouver Laboratory 
of the Forest Products Laboratories of Canada has made a series of 
trial runs to determine the efficiency of producer-gas developed from 
charcoal made from selected species of British Columbia woods. 

The selection of wood species for investigation was influenced 
by the timber obtainable in the districts of the province in which 
ptoducer-gas equipment would be likely to have special application. 
The relative efficiency of the various charcoals tested was determined 
by means of road trials using a 14-ton track equipped with a charcoal- 


gas gencrator, 
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There ure two main factors to be considered in determining the 
value of the different species of charcoal for use as producer-gas fuel. 
The first is the amount of power obtained and the second is the 
physical characteristics, such as freedom from dust, hardness, etc., 
which influence handling of the charcoal. 

The relative cost of operation of the test truck using charcoal 
of different species and gasolene is shown below and indicates a 
considerable saving by the use of producer-gas. The costs are based 
on charcoal at $20.00 per ton and on gasolene at 30 cents per gallon : 


Relative operating cost with defferent fuels. 


Douglas fir cordwood charcoal .. 0°24 cents per ton mile 
Red alder charcoal .. 026 5 a 
Lodgepole pine charcoal . ORT s 3 
Cottonwood charcoal 2. 0°30 35 os 


Gasolene ae ODT se 53 


CHEAP POWER PRODUCTION 


POTENTLALITIES OF WOOD FUEL AND CHARCOAL FOR 
CHEAP POWER PRODUCTION IN INDIA 


By 8. Kamesam 
Timber Development Officer, Forest Research Institute, Dehra Dun. 


The fuel and power resources of a nation play no small part in 
its industrialisation. Although primarily an agricultural country 
with comparatively limited natural resources of iron, steel and coal 
for the development of large-scale industries, India is nevertheless 
fast becoming one of the leading industrial countries of the world. 
About a third of the total area of the country is agricultural land and 
about the same area is covered by forests, so India should endeavour 
to get the best out of her agricultural and forest resources, Although 
nearly a million horse power of electrical energy is being generated 
annually, India is comparatively poor in coal and oil, the latter 
being essential for obtaining the maximum efficiency out of engines, 
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especially the engines in the mofussil and those used for driving 
vehicles, Diesel oil, kerosene oil and petrol, to the extent of several 
crores of rupees, are being imported annually into the country. Other 
countries that are poor in oil resources have been endeavouring to 
develop substitutes. In England, a large factory for manufacturing 
oil from coal for power purposes has recently started working. In 
France, Italy and Central European countries, the possibilities of 
wood and chareoal gas for power and traction have been rapidly 
developing during recent years. There is no reason why these cheap 
and universally available sources of power should not bring prosperity 
to this country also, and especially to the Indian villager, who will 
not, in most areas, be able to obtain the benefit of cheap electric 
power for a long time to come on account of the comparatively high 
cost of clectrical transmission and distribution. Until inexpensive 
wireless broadcasting of power becomes a reality, some type of power 
generation should be made available to the Indian villages, and that, 
if possible, by using agricultural wastes ur materials thal are exsily 
obtained in the immediate vicinity of most Indian villages. 


Intensive Resuarcu. 


In the light of recent intensive research in Europe it would appear 
that wood gas holds for India about the best key for solving the 
problem of affording cheap pnwer to practically every village in India. 
The utilisation of wood gas for power and traction is no longer in the 
experimental stage. In Germany there are already many hundreds 
of wood gas fuelling stations distributed all over the country, A book 
recently published in Germany gives the position and addresses of 
over five hundred such fuelling stations. It is well known that in the 
destructive distillation of wood, a gas with a high calorifie value is 
liberated. This gas after admixture with air can be exploded by an 
electric spark to produce power in the same way as petrol vapour 
mixed with air. The use of wood charcoal gas was in fact the fore- 
runner of petrol gas. Wood gas has been employed for illumination 
purposes for over 100 years in Linz and Salzburg. The liberation of 
wood tar and acctic acid when wood is destructively distilled and the 
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consequent blocking or corrosion of the containers and pipes stood 
as barriers for a long time in the way of employing wood gas for 
driving engines, either stationary or portable. During the Great 
War, several charcoal gas-driven lorries were used in France. 


Practical PRroposirton. 

It is, however, only during the last four or five years that most 
of the difficulties in the construction and operation of wood gas pro- 
ducers have been circumvented, and in the memorable race organised, 
last year by the Automobile Club of France motor cars and lorries 
driven by wood gas showed themselves to be a most practical pro- 
position. The race demonstrated that such vehicles could compete 
very favourably even as regards ease and facility of operation with 
the most modern types of petrol-driven vehicles. It was also reported 
very recently that an Italian motorist travelled 4,000 miles in his car 
employing only one cwt. of wood charcoal. Tnstead of using an end 
product like charcoal, as was done before, wood which is available 
almost everywhere and in its natural form can now be used without 
any trouble. This has been science’s recent big step. 


Gas PRopUCER FEATURES. 

In modern suction gas producers, wood or wood charcoal is fed 
into a steel cylindrical apparatus which, when used for traction pur- 
poses, varies between 1} feet and 2 feet in diameter and 3 feet 6 inches 
and 6 feet in height, depending on the horse power required to be 
generated. While a wood gas producer can be used for operation also 
with wood charcoal, the reverse is not the case. A wood gas producer 
is longer than a charcoal producer because in the upper part, the 
wood is first converted into charcoal by a process similar to that 
which has been used cummercially for a long time. The gus is 
produced by glowing charcoal coming into contact with air and steam 
at over 1,560 degrees C. This produces a tar-free gas of which the 
useful components are carbon monoxide and hydrogen, Recent 
experience has shown that wood gas along with tars and acetic acid 
should be made to cireulate downwards so that the tarred and other 
products are decomposed. 
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Latist Types. 


Tn some of the latest types of machine, there is a red hot charcoal 
chamber in the eentre, and wood blocks are loaded into annular space 
all round the charcoal chamber. The wood gas thus produced goes 
down the annular chamber first, and then up the charcoal chamber. 
The French “ Brandt” type, which is considered one of the most 
efficient types by expert operators, worka on this principle. In the 
case of charcoal in which there is hardly any moisture, steam has to 
be mixed with air for enabling a gas fo be obtained with a calorific 
value that is comparable with that produced from wood, the moisture 
content of which should not, however, be more than 20 per cent. in 
the case of gas producers or generators that are used for traction. In 
the case of stationary engines, however, the moisture content can be 
as high as 30 per cent. and the length of wood billets may be as much 
as 2 feet. Tn the case of traction producers, the size of waod pieces 
should not exceed 3 inches in any direction. Hardwoods or softwoods 
with the minimum of oleo-resins are preferred, especially for gas 
generators that are used to drive vehicles. Softwoods are not usually 


recommended for traction producers. 


AIR-COOLED Gas. 

Before wood gag can be employed in engines, whether stationary 
or movable, the gas has first to be air-cooled in a suitable radiator 
and then passed through « specially designed cleaner or purifier which, 
except in the case of a few makes of stationary engines, is in all 
modern makes of the dry type. In the wet: type of purifier the gas 
is allowed to bubble through water and considerable trouble has been 
encountered on account of “ condensation” in the engine. Recent 
research has now developed an efficient dry purification system which 
involves perforated baffle plates, a wire cloth, wood, wool or cotton 
filters, and cyclone purifiers. The weight of a wood gas equipment 
varies between 2 cwt. and 6 ewt. corresponding to 8 h.p. and 40 h.p., 
respectively. In a 40-h.p. lorry, if wood is employed, 30 per cent. of 
the carrying capacity will be taken up by the wood and the wood gas 
equipment. By using charcoal briquettes instead of wood or charcoal 
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the saving in weight, as far as the wood fuel is concerned, is about 
60 per cent, As far as the saving in space is concerned, it is about 
80 per cent, 


Foe. Consumption. 


The greatest saving with wood gas in the case of moving vehicles 
is obtained when the runs are long and the stops are short. In the 
opposite case where the runs are short and the stops are long the 
consumption of fuel increases by about 25 per cent. in average cases. 
There were, some six months ago, about 2,500 wood gas producers 
working in Germany and over 10,000 in Austria. The German and 
Austrian railways have several wood gas producers running five-ton 
lorries. The average consumption of air-dry wood (beech) of these 
lorries is 5 lbs. per mile. If charcoal is used, the corresponding 
consumption is about 2 lbs, Numerous experiments by various 
investigators have shown that about 25 Ibs. of air-dry hardwood like 
beech, or about 10 to 12 Ibs. of hardwood charcoal, correspond to one 
gallon of petrol. Passenger cars have run on 1} to 2 Ibs. of air-dry 
wood or about half this quantity of charcoal per mile. Heavy lorries 
require 4 to 5 times as much fuel. According to reported Indian 
experience with charcoal costing Ks, 20 per ton, the cost of fuel per 
mile worked out at 1:6 to 2 pies, as against about 8 to 10 times as 
much for petrol. These are actual figures recorded by a heavy lorry 
that has run several thousand miles in a mountainous country in 
South India. 


Venicie ADAPTABILITY. 


Wood and charcoal gas producers are available to run engines 
varying between 5 h.p. and 1,000 h.p. For the same degree of 
compression, a mixture of wood gas and air has a slightly lower calorific 
value than that of petrol and air. Therefore, for obtaining the best 
results, either the cylinder head of petrol driven cars should he adapted 
to obtain less space, larger pistons used or an extra piston added. A 
Diesel engine can be directly changed over to wood or charcoal gas 
with a loss of efficiency of only 10 or 20 per cent., so that it is a moot 
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point whether (except in cases where the cylinder head is removable 
and a special cylinder head for wood gas is available on the market) 
the expense involved in specially adapting petrol-driven engines to 
wood gas is justified. 


ATTRACTIVE ADVANTAGES. 


When wood gas is employed, besides effecting considerable 
savings in the running cost. of stationary or traction engines, on 
account of the lesser degree of heat generated in the ignition chamber, 
there is less damage to valves and pistons besides less deteriorating 
action on lubricating oil which has consequently a longer life than 
in oil-driven engines. Wood gas is not so dangerous to life as petrol 
vapour although inhaling it directly should be avoided. Wood or 
charcoal gas-driven engines should be started with a small quantity 
of petrol. If no petrol is available for starting, about five minutes 
will be necessary to start on wood gas alone. Experience with several 
thousand lorries that have been in use all over the world (including 
the one in South India working in mountainous country) shows that a 
wood gas-driven engine is reliable and that it will run without frequent 
breakdowns. The maintenance consists chiefly in an hour’s cleaning 
after every thousand miles run. Speeds of 60 miles per hour have 
been obtained with passenger vehicles and with heavy lorries about 
32 miles per hour. In addition to being used for running motor cara 
and lorries, wood gas has a great field open to it in agricultural, 
forestal and rural industries. In the country, wood gas engines can 
be used for driving irrigation pumps, electric generating sets and for 
heating and illuminating. Small rural industries can thus obtain 
cheap power by using agricultural or forestal waste materials 
obtainable on the spot. 


Exisrixu Uses. 

Since the year 1927, during a period of seven years, the French 
Government spent nearly 50 million francs on perfecting the wood 
gas producer. Although the State obtains four milliards of francs 
annually as taxes on petrol and power oil, the French Government 
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is now endeavouring to convert all power units in the country to 
wood gas. The work of erecting wood gas fuelling stations in different 
parts of the country, as has been already done in Germany, is now 
rapidly progressing in France. In Germany and Italy considerable 
developments have been witnessed during the last few years. Wood 
gas-driven engines have become eminently practicable and there are 
now several firms manufacturing wood and charcoal gas producers 
in these countries. France, Germany, Italy and Austria are the 
leading countries in the utilisation of wood gas. 


Unrversat Urtinrry. 


Italy is using 875 million cubie feet of grape vine wood for pro- 
ducer gas. This material was burnt in a highly uneconomical manner 
before, With some research, it might be possible to use some such 
waste materials as cotton stalks or bagasse in India for generating 
producer pas. Switzerland, Sweden, Czechoslovakia, Holland, 
Finland, Japan and Russia have all entered the field of wood gas 
producers, and have already contributed considerable work to the 
subject. The Government of the Chinese Province of Kuantang 
have ordered that all motor lorries in that province should be converted 
to wood gas within 18 months, The result has been that there are 
already severel hundred lorries running on wood gas, and there are 
two firms in Shanghai making wood gas producers. It is also reported 
that the Japanese authorities are convinced that they can produce a. 
touring car that can run on wood gas for a price as low as 500 yen 
(Rs. 400). The governments of all the above countries are giving 
considerable facilities to users of wood gas engines and vehicles by 
exempting taxes and giving special subsidies. The same could be 
done in India to make India more sclf-aupporting as regards fuel for 
power and traction purposes, 


Fourvre in Inpia. 
There should be no difficulty in manufacturing either wood or 
charcoal gas producer equipment in India. Suitable fuelling stations 
could also be conveniently erected at points every eighty or hundred 
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miles along the trunk roads of the country. Villages could become 
self-contained for purposes of power production and illumination. 
There is undoubtedly a great future for wood and charcoal gas in 
India not only in obtaining a better value for agricultural, industrial 
and forest waste products, but also in reducing the great financial 
drain on the country from the importation of several crores of rupees 
worth of power and iHuminating oil from abroad. It would also 
supply the Indian villager with a handy and inexpensive source of 
power, and would enable the Indian motor vehicle owner to run his 
lorries, buses, and cars at a fraction of the present cost, as one horse. 
power can be obtained for an hour with only two pounds of wood. 


THE CONTRIBUTION MADE BY AERIAL PHOTOGRAPHS 
IN ESTIMATING THE VOLUME OF STANDING TIMBER 


Summary. 


After a short general introduction the present work describes the 
special conditions introduced by the use of acrial pictures in estimating 
the volume of standing timber in contrast to the usual ground methods. 

The estimator’s point of view is completely changed. Realiza- 
tion of this change is necessary so that when studying the aerial forest. 
pictures subjectively, the new methods are not forced to conform to 
the old, but are used intelligently as a supplement to the old methods, 

That which is essentially new in the method is practically, really 
something negative, namely, the inability to measure the diameters 
is offered by the easily measured crowns, using the well studied 
relation , between crown and stem, particularly D. BH. Recent 
studies of this sort with beech have proved that the correlation 
coefficient between crown and D. B. H. is on the average 0-80; that 
means that, theoretically, volumes may be obtained with sufficient 
aceuracy from crown diameters, not only for stands hut also for single 
trees, 
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By the complete renunciation of stem diameters, the aerial photo- 
graph shows an entirely new method, resting chiefly on the possibility 
of measuring the heights of stands accurately from the photographs. 

The following chupter gives a systematic view of the new photo- 
grammetrical methods of estimating the volume of standing timber. 

The methods are divided into those which make no use of this 
relation between crown and stem and which may be named Yield- 
Table Methods, They are quite similar to corresponding ground 
methods but permit of certain improvements, as for example the 
determination of density of stocking. 


The second method may be known as the Growing-space Coefficient 
Method and rests on the relation between crown diameter and D. B. H. 


Two ways of employment are possible (a) the General Volume 
Method which corresponds to the ground form-factor method, and 
‘(b) the Volume-T'able Method which corresponds to the ground method 
of the same name. By using the second, classes may be formed 
according to size of crowns or according to height. Lastly the 
automatic plotting of height profiles with the Universal Mapping 
Machine offers the possibility of determining the whole growing 
space, t.e., the whole volume of the stand which is above ground, 
and herewith through reduction by means of density factor the 
estimate of volume is obtained almost automatically. 


The following chapter deals with the technique of interpreting 
the aerial forest photos in so far as they are used in determining the 
volume of timber. The possibility of distinguishing individual tree 
sp2cies and the determination of relative mixture may be demonstrated 
with several stereo-pictures. 


With regard to the“ area” the most important factor as a basis 
not only of the standing volume estimation methods, but also for 
all other forestry, its assessment: from the aerial photos in a Universal 
Mapping Machine is indicated. 

The section dealing with stem count, density, and height deter- 
mination, covers a large field and in the present work is limited to the 


species spruce. Next the resylts of a careful examination of stem 
a 
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counts from aerial pictures are given, together with the systematic 
and true error. It is worth noting that in connection with the older 
stands (which are the only ones to be considered in determining 
volume) only trees with a D. B. H. of 10 cm. and more are distin- 
guishable with any degree of accuracy. 


The true error freed from systematic influences as determined 
from frequent counts is --6, 8%. 


The density and corresponding number of stems which’ are easily 
determined from aerial photographs introduce an improvement by 
means of the proposal to obtain the volume from the relation between 
stem count and volume density. The result is a graphical table from 
which may he found in a simple manner the volume density of crop 
and the volume after determining the number of stems per ha. 


A particularly important quality of the photogrammetrical 
method is the ease with which heights can be measured, especially 
the heights of stands, which can be plotted automatically, parallel 
to each other and at equal distances apart. 


The possibility of measuring heights and crowns allows the 
formation of quality classes which classify the timber in the stand 
according to length and diameter. 


After pointing out that simpler methods are necessary in the new 
conception of forest management, the next chapter deals with the 
special problems of aerial photography in the older countries. As 
an example several stands in the Revier Tharandt have been chosen 
for a volume estimate by the Vield-Table Method. 

Compared with a control ground estimate of the same stands the 
total error for approximately 16,000 Cu. M. was+-0, 4%, and for the 
fifteen single stands variations showed a true error of --7, 4%. 

After discussing the economic feasibility of the photogrammetrical 
estimate of volume which may be carried out with the regular 
management aerial survey, the chapter closes with the statement that 
it appears desirable that this work should be carried out in special 
centralized institutes, 
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The last chapter explains briefly the importance of photogram- 
metrical surveys in new countries and after discussing the choice and 
the peculiarities of the most suitable methods, an explanation of the 
technique of carrying out such a survey is given. 

(Von der Sachsischen Technischen Hochschule zu Dresden zur 
Er langung der Wiirde eines Doktor-Ingenieures der Forstwiss 
enschaften genchmigte Dissertation.) 


(Beitrag zur Vorratsermittlung aus Lufimebbildern.) ZA. 29. 
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The following information is taken from tht 
Néolgeranre be ie India for tae non e accounts relating to the Seaborne Trade and 


IMPORTS 
—— 


MONTH OF MAY 


ARTICLES Quanity (Cusic Tons) Vavuz (Rupees) 
1935 1936 1937 1935 1936 1937 
Woon ann TIMBER 
Teakwood— 
Siam 1 510 55 62,717 8,851 
French Indo-China .. 5 296 1,747 29,189 6,427 
Burma oy . 15,61,902 
Other countries 2 or 44,132 
Total be, {6 806 1,802 91,906 | 16,21,312 


Other than Teak— 
Softwoods - 751 1,379 45.910 80,576 88,424 
os 55,313 40,795 


£67,012 46,394 | 2,31,356 


Matchwoods on oe 97 
Unspecified (value) .. ae 


Firewood on 26 % 394 540 1,903 
Sandalwood os 67 45 20,041 12,667 
Total value of Wood er 

and Timber er 2,35,159 | 2,87,396 | 19,83,790 
Manufactures of Wood 

and Timber— 
Furniture and cabinet- 

ware “ No data, No data. 
Plywood ne ae 221 55,747 | 1.00,093 


Other manufactures of 


wood (value) 244,211 | 1,15,782 | 1,51,453 


Total value of Manufac- 
tures of Wood and 
Timber other than 
Furniture and Cabi- 
netware on or 244,211 | 1,71,529 | 2,51,546 

Other Products of Wood 
and Timber-—~ 


Wood pulp(cwt.) ..| 33,041) 16,017 2,18,730 | 1,02,864} 79,472 
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ARTICLES 


Woop AND TiMBER 
Teakwood— 
To United Kingdom .. 
n» Germany “ 
nw drag ou 
» Ceylon . 
Union of South 
Africa 
» Portuguese East 
Africa 
n United States of 
America oo 
» Other countries 


Total a 


Teak keys (tons) oo 
Hardwoods other than 
yu, teak oe 
Inspeoified (value) 
Firewood (tons) de 


Total 
Sandalwood— 


To United Kingdom ,. 
» Japan oe 
w United States of 
America ie 
« Other countries .. 


Total ve 


Total value of Wood an 
Timber . 


Manufactures of Wood 
and Timber other 
than Furniture and 
‘ Cabinetware o 


Other Products of Wood 
and Timber " 


MONTH OF MAY 


: Quantity (Cusic Tons) 


VaLlus (RuPEEs) 


1937 1937 
1,76,039 | 9,41,789 380 
50,592 | ‘63,587 a 
12,713 6,486 4,532 
20,232| 19,083/ 
71,344 | 96,513 st 
4,780) 24,827] ., 
8,872 as ns 
85,276 | 62,926] 12,527 
4,29,048 | 12,15,181 | 17,409 
27,000} 50,664 
2,300} 15,777 rn 
65,060] 72,318 | 4,02,475 
178 is te 
94,535 | 1,38,789 | 4,02,475 
12,060 1,000 1,800 
5,600 ee = 
7,040, 62,000 is 
28,457 | 55,383 | _ 57,330 
30,187 | 118,383 | 59,130 
5,74,840 | 14,72,323 | 4,79,014 
4,683 | 10,576) 19,303 


No data. 


VOLUME L&I STS . NUMBER 9 


INDIAN FORESTER 


SEPTEMBER, 1937. 
THE PROPAGATION OF SELECTED TYPES OF FOREST TREES 
By Sir Grratp Trevor, LFS. 


The importance of the proper selection of seed has received some 
attention in India during the past few years but even now insufficient 
attention is paid to the source of sced supply and the quality of the 
mother tree. Champion has dealt with the importance of geographi- 
cal types in his article ‘‘ The Importance of the Origin of Seed used 
in Forestry ” (Indian Forest Records, Vol. XVIT, Pt. V., 1933) and 
has summarised all the knowledge, both Indian and European, existing 
on this subject up to that date. As a result of discussion at the 1929 
Silvicultural Conference an all-India teak seed investigation is being 
carried out in various parts of India and a comprehensive series of 
tests was also laid out at Dehra Dun, Unfortunately this latter 
experiment has been ruined by frost and has been abandoned. The 
chir pine (Pinus longifolia) and the sal plantations of the Forest 
Research Institute are all made from seed of different origins which 
have been duly recorded and in due course any inherent different 
racial characteristics should appear. 


Ié is now well known that in the case of afforestation only geo- 
graphical types corresponding to the climate (elevation, rainfall, 
maximum and minimum temperature, etc.) of the locality to be 
afiorested should be used although there are exceptions Lo this general 
statement. For instance Bambax of Burma origin is hardier in 
Dehra Dun than the native type. 


Apart, however, from some attention to geographical types and 
the selection of mother trees in natural regeneration, a matter insisted 
oninmy Kulu working plan of 1919 and practised in Kulu since 1912, 
little attention has been paid to the propagation of improved strains 

a 
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of forest trees in India. The time has now come when the propagation 
of the seed of specially selected type trees of the best form, straightest. 
boles and greatest vigour, should be undertaken. Itis quite easy to 
classify the sissu Dalbergia sissoo trees of the Punjab irrigated planta- 
tionsinto three form classes—1 good, 2 average and 8 bad. Some years 
ago I suggested doing this classification and collecting seed from class 
land growing it separately. From the latest research report I gather 
that something has been done but I do not know whether this 
investigation has been placed on a_ proper scientific basis, Some 
particularly fine types of deodar are found, such as the Dungri and 
Pulga types in Kulu ; seed from individual selected trees of the best 
types should be collected and the plants put into special plantations 
for observation, the controls may be of ordinary commercial seed. 
Fspecially in the case of the blue pine (Pinus excelsa) can the 
superiority of certain trees as regards straightness of stem and 
narrowness of crown be observed as compared to the common much 
branched variety. These elite trees should be searched for, recorded, 
and their seed collected and specially grown. The same statement 
applies to the chir pine where we can select both for form, as in the 
Tons valley chir, or for resin yield. The seed of specially selected 
heavy resin-yielding pines is already being grown at Dehra Dun. What 
we do not know is whether resin yield is an inherited character and 
if so whether the character is transmitted by the male or the female 
parent. Only cross-hand pollination and patience over a long time 
can establish this—a great deal has been done towards increasing 
the yield of rubber by selection and vegetative reproduction. In the 
case of sal stem form is not so important as longevity and constitu- 
tion. The greatest defect in our sal forests is unsoundness and if we 
bred from specially selected individual trees and make plantations 
for future sced supply from such selected sources some good might 
result, As pointed out, however, by Larsen in his admirable article 
on“ The Employment of Specios, Types and Individuals in Forestry,” 
published in the 1937 Yearbook of the Royal Danish Veterinary and 
Agricultural College, the disadvantage of all this type of work lies in 
the fact that nearly all our forest trees are wind pollinated and in 
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consequence therefore only one parent is known to us, We may 
select the mothers but have no control of the fathers except in so far 
as all the parent trees are selected as in regeneration under the 
uniform system where the chances of outside pollen fertilizing the 
mothers can be considerably reduced. Hence the paramount impor- 
tance so often insisted on by me of selecting only the best trees as 
mother trees in natural regeneration. By breeding from our specially 
selected mother trees and concentrating their offspring in definite 
plantations we should be able to develop the best possible local race. 
Larson, however, points out that all the improvements effected in 
agriculture and horticulture involve both artificial cross fertilization 
and vegetative reproduction. In our case the former presents great 
difficulties and considerable expense and is hardly practicable under 
present financial restrictions, The vegetative reproduction of our 
forest trees has, however, never received much attention. With 
conifers especially nothing has been done although it is known that 
deodar can be grown from cuttings. The age of our forest trees also 
militates against such investigations. In the case of Dalbergia sissoo 
these disadvantages do not apply. The tree grows quickly and 
matures seed at an early age. Individual trees can be propagated 
by root cuttings and it should be quite easy to raise a plantation 
of the best selected forms both from the seed of selected trees or from 
cuttings of one individual tree. The irrigated plantations of the 
Punjab offer a splendid field for the investigation of this subject. 
Admittedly the whole question of improving the races of our India 
forest trees by artificial selection is exceedingly difficult. The age 
of maturity of forest crops, the great difficulty of self and cross 
pollination and the uncertainty of the male parent and even of the 
pureness of race of the female all introduce so many unknowns as to 
render breeding on mendelian principles extraordinarily difficult. 
However, some progress is better than none, and T commend this 
problem to any silviculturist who has sufficient enthusiasm to pursue 
it. 
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REGENERATION OF FROST-LIABLE FORESTS IN THE 
CENTRAL PROVINCES 


By K. P. Saqrerya, LFS. 


Summary—On the presumption that frost-bite in plants is caused when 
temperature of the surrounding cold air falls below a certain level, the writer suggests 
a method of preventing frost by inducing circulation of the stagnant ccld air by 
cutting a serles of strips across the frost-liable depression running in the direction of 
the prevailing wind in the locality. 


The question of finding out a method of successfully regenerating 
ot rather afforesting frost-liable areas, both in the teak and the aal 
forests has, of late, heen engaging the serious attention of the forest 
officers of the Central Provinces. The latest experiment (and it is 
nothing more than this} is the prescription in the revised Melghat 
plan, where frost-liable areas are to be regenerated in one chain wide 
strips which run at right angles to the direction of the morning sun, 
and of widening these strips towards the sunny side at intervals of 
five years, i.¢., extending the fellings so that there is always a mature 
crop adjacent to the clear-felled strip and towards the SE which, 
roughly, is the direction of the morning sun in the winter. 


Observations along firelines and roads running NE—SW, which 
is the prescribed direction in which the strips run, seem to indicate 
that these fellings against the morning sun are not likely to be of 
any avail. In other words the theory that the morning sun causes 
frost-bite does not seem to hold good. On the other hand it is quite 
likely that all the damage is done, not when the thawing takes place 
but perhaps long before that, some time at night, direetly the tem- 
perature goes below a certain level, which may or may not be less 
than the freezing point of the cell-sap or even that of water, wiz. 
30°F, If this is the case, obviously the remedy lies in preventing 
the temperature from going down below this critical point at which 
the succulent plant tissues get chilled. In other words we should 
by some means avoid stagnation of cold air which causes this chilling. 
Tam here talking with particular reference to the C. P. conditions 
where as a tule the temperature rarcly drops down to freezing point 
over considerable tracts, Actually we get hoar-frost and not 
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freezing, and the areas over which this extends are never more than 
a few hundred acres. 

I believe I have observed that generally the areas that get 
frusted are those where the air dors not circulate freely on breezeless 
nights. I have also noticed that on comparatively level ground if a 
small patch is clear-felled or, say, a gap is caused by windbreak, 
with tall overwood all around, the young crop on the cleared island 
suffers from frost, whereas regeneration in the surround which is 
sheltered by the overwood escapes damage; or at any rate the 
damage is confined to the outskirts of the cleared patch. 

If these observations are correct it would appear that if we could 
drain the pools of cold air in the frost hollows, we should avert frost 
damage. Could we not drain away the stagnant cold air by cutting 
a strip or a series of parallel strips at short intervals, right across the 
frost-liable depressions (which can be easily located) and running in 
the direction of the prevailing wind in the locality ?. Another thing 
that ronld he done to hasten the cirenlation of air will he to light a 
fire at the leeward end of the strips, when the hot rising air will act 
as a sort of suction pump. 

Tam anxious ta know if such fellings have been tried anywhere, 
and if so with what result, or in the alternative if there is any flaw 


in my reasoning. 


PROTECTION OF PROSOPIS JULIFLORA PODS FROM ATTACK 
BY CARYOBORUS GONAGRA 
By C. L. Karur, Forest RanGer, Punsar, 

Its use asa shade tree and the utility of its pods for cattle fodder 
is responsible for the wide cultivation of Prosopis julifora in its 
various forms. This species is propagated by seed, but the storage 
of pods is a great problem, because these ate readily attacked by an 
insect Caryoborus gonagra. The development of the insect is probably 
due to the large amount of water and sugar in the pods, which make 
the ripe pod palatable for cattle. Some means of preventing insect 
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attack was therefore desirable and a few experiments were conducted 
in the Silvicultural Research Division, Lahore. 

Insecticides commonly used are mercuric chloride, copper 
sulphate, lime, etc. Most of these are used in solutions. In the 
present investigations a solution could not be used, because the 
assimilation of certain salts such as mercuric chloride is known to 
be detrimental to the germinative power of the seed. We had, 
therefore, to confine ourselves to the use of insecticides which could 
be used in the solid state. In making this selection care was taken 
to choose the cheapest and least poisonous. 

Slaked lime is the one that would naturally attract first atten- 
tion, but after experimenting it was found to be of no help in solving 
the problem, wide appendix attached. Naphthalene pills and 
calcium carbide were later tried and the former was found to bea 
little less effective than the latter, vide appendix attached. Moreover, 
naphthalene balls being dearer could not be need on a large scale, 

Further experiments to test the use of calcium carbide were 
carried out and the method evolved is given below: 

Ripe pods of any form of Prosopis juliflora, free from the cuts 
and injuries of parrots, should be collected the very day these fall on 
the ground and stored preferably in tins of the size of a kerosene 
oil tin, with an air-tight lid. Daily the pods should be spread in the 
morning sun and stored again in tins in the evening and this should 
continue for at least 15 days, depending upon the quantity of moisture 
in the pods and intensity of the sun's heat. After every bit of the 
pod has been dried, $ Ib. of catcium carbide should be added into the 
tin in three layers amongst the pods and then the lid replaced very 
tightly. 

The tin in no case is to be packed with the pods up to the top, 
but 2 inches of space must be left for the gas, which is produced by 
the decomposition of caleium carbide. The tins after having been 
packed with pods and calcium carbide must be stored in a dry place 
and the man working with calcium carbide should not have wet 
hands or have fire near him, otherwise he will burn his hands or 


cause an explosion. 
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APPENDIX. 
Results of Experiments. 


Quantity 
Quantity of ‘of non- |} Duration. Result. Remarks 
insecticide. bored pods. 


Slaked lime 2 seers 4 seers 10 days , 500 insects develop. 
ed and had bored 
52 percent. pods. 

These results are 


the averages 
Naphthalene pills f Th. 6 BS se 49 insects developed of observations 
and had bored 12| noted with pods 
per cent. pods. of various forms 
: of Prosopis juli- 

Calcium carbide 4!b. * 20 ,, | No — development | flora. 


of the insects and 
pods remained as 
fresh as before. 


Nore,—Calciumn carbide is useful for fumigation, but why not follow the usual 
practice for food grain storage in the Punjab, i.e. in containers or bins closed above 
by a layer of ine sand.—C.F.C.B 


a 


RESULTS OF SILVICULTURAL TREATMENT OF BAMBOOS 
IN THE HOSHIARPUR DIVISION 


By I. D. Mavannru, P.F.8. 

In September last [ had an opportunity of looking at the 
Karanpur and Bindraban Forests of the Hoshiarpur Division in which 
silvicultural treatment of bamboos had been carried out since 1933-34, 
The treatment simply consists of cleanings combined with final 
fellings carried out as one operation in each individual clump. 

The beneficial effects of this treatment are at once apparent ; 
one need not look out for them, they are forcihly thrust on one’s 
observation. The clump response is of a very characteristic type ; 
the new culms are not only more numerous, but stouter than the old 
ones, measuring fully one to two classes higher in the scale of stout- 
ness, The average production per clump has risen from 4 to 11 
manus in the first year, and is 10 and 8 in the second and third year 
respectively. 
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Further, the results are better in the case of the more heavily 
worked clumps. This is well illustrated in the experimental area in 
Karanpor which was worked in 1933-34. Here the clumps were 
very congested and consisted of masses of tangled old enlms, with 
manu production almost at a standstill, A reversal of the picture 
has been brought about by the treatment ; the clumps are now open 
and made up mainly of 1 and 2-year culms, all due to heavy fellings 
which were necessary to get rid of the densely packed, over-mature 
and dead culms in the clumps. 

The explanation which suggests itself is that the growth energy 
of the clump utilised by the old culms becomes liberated by this 
removal and available for the development of the new culms. This 
stimulating effect of the removal of old culms on the activity of the 
rhizome is analogous to that of pruning on the vigour of plants and 
might be better appreciated if it is remembered that old culms are 
to the root-stock what old branches are to the tree-stems, both are 
organs which have outlived their utility and are no longer required. 
Nature left alone would in time get rid of these in its own way ; 
but the same or rather improved results can be brought about quickly 
by a carefully considered system of pruning of which the so-called 
silvicultural treatment is the equivalent. 

Any one who has seen the results cannot but wish that this sort 
of treatment should be continued in the future. Rather one might 
like to go further in the matter of intensity of fellings. The present 
rules insist on the partial retention of old cuhns for support of new 
ones and to cover the clump area evenly. This would be all right 
when starting with unworked clumps, but quite unnecessary for 
clumps in the second felling cycle. With increased production of 
manus, there is likely to be no dearth of new culms to choose from 
for distribution over the clump area, and as for support, old culms, 
like old men, seem to need it more than those in their full vigour. 
In fact the need for * support” and the need for even distribution 
are just two phases of one and the same problem—given a sufficient 
number of new culms which can be evenly spaced out over the clump 
area, both the needs would be adequately met. 
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NOTE ON SANDAL GROWTH IN COORG 
By J.B. M. Mrrenens, Corer Forest Ovvicrr, Coors. 


In Coorg sandal is a royal tree but only 8 per cent. of the growth 
under sandal is found in Reserve Forests. The balance is found in 
coffee estates, lands granted for cultivation and unreserves. Of 92 
pet cent. ahout half exists in unreserves. Even up to the present 
date the Forest Department have no control over these sandal forests. 
Tn the past the outturn varied enormously from 200 to 500 tons per 
annum. When Mr. Robinson was Chief Forest Officer, Coorg, he 
thought it advisable to have a scheme prepared for the exploitation 
of sandal and an enumeration was conducted between 1924-26. 
Prior to this and going by figures of an enumeration done in 1922 it 
was estimated that there were 8,000 tons of sandal in Coorg. The 
enumeration done in Mr. Robinson’s time estimated the growing 
stock as 4,000 tons. From 1926-1935 approximately 3,000 tons have 
been extracted and as the actual yicld (which was from dead trees) 
fell considerably short of the estimated one, it was considered 
desirable, till we were in a position to know what the growing stock 
was, to conduct enumerations in unreserves which contained a good 
stock of sandal. In the forms attached, I have given extracts from 
the enumeration registers. The sandal in all these areas has never 
been under any protection and has been subjected to frequent fires 
and damage by the local villagers. In previous years all dead trees 
in such areas were extracted. So the figures now furnished do not 
reveal the true facts as to the original number of trees found in such 
areas. 


Sandal is usually associated with the poor type of deciduous 
forests with a rainfall which varies between 30 to 40 inches. During 
my inspection of these forests in Coorg, I have found trees of 60 inches 
girth with a height of 70 feet approximately in semi-evergreen 
forest. However, one might say that such trees do not contain 
much heartwood. However, for many years, the number of sandal 
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trees which form one ton of heartwood has remained fairly constant, 
i.e., 30 trees, Most of the sandal in Coorg is found in Somwarpet 
range and the rainfall varies from 45 to 100 inches. So the argument 
that trees found in rich soils do not contain as much heartwood as 
trees found in poorer soils seems to be open to argument. In most 
of these paisaries the sandal does not suffer from want of host plants, 
what it does suffer from, i my opinion, however, is that it gets no 
protection, nor has much attention been given to tending. I have 
only taken a few results at random from one of the enumeration 
registers and it is amazing that in spite of repeated fires, ete., so 
many trees have managed to survive over 15 inches girth. Hither 
the regeneration is so profuse that quite a considerable percentage 
manage to survive to teach the 6 inches girth class or light ground 
fires might although not killing out the regeneration in all cases 
stimulate the growth. 


It is considered possible by systematic tending of the best sandal 
areas and by taking precautions in the dry weather to develop the 
existing stock and also increase the stocking. While perusing the 
enumeration register the drop in the numbor of trees in the girth 
classes over 30 inches is most noticeable. It is difficult to account 
for this because there have been different systems of exploitation of 
sandal in the last 20 years and there is not sufficient data available 
to say how long it takes one girth class in one locality to pass into 
the next girth class. 


On perusing data of some sandalwood Working Plans from 
Bombay, one would be inclined to take all possible measures to tetain 
a tree till it was 45 inches. The heartwood put on from 30 to 45 
inches is almost double but again no one knows how many years it 
takes to devolop from 30 to'45 inches. During extraction I have 
seen many instances of trees over 30 inches which are hollow. This 
applies to both dead and green. Data of trees from different localities 
are now being collected and it might be considered desirable to cut 
green trees at a fixed girth instead of letting them get hollow or 


damaged by fire. 
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Girth, 


Hanagallu Ghettalli area, 216 acres-— 
18” 21” 24" 27” 30” 33” 36” 39” 42” 
No. of trees in each girth class : Plants 
83 75 47 87 15 9 5 2 1 293 
Elevation—3,500 feet, 
Rainfall—100 inches, 
Hosts.—Honne, Nandi, Eugenia, Jack, Ficus, Terminnlia belerica, 
Pongamia. 
Description. —Open. jungle and parts of it semi-evergreen. 
Hanagallw. 148/12—area 40 acres— 
15” 18” 21” 24” 27” 30” 33” 36” 397 42” 45" 
141 144 122 80 48 22 19 9 6 1 2 
Plants—1,147. 
Locality factors same as for above village. 
Note total number of green trees from 6 to 45 inches on 40 acres 
is 1,075 and 1,147 seedlings from } to 6 inches girth. 
Kasalagode area, 475 acres— 
15” 18” 21" 24” 27” 30" 33” 36” 39" 42” 45” 
215 172 9 80 50 33 14 12 6 1 56 
Plants-—2 895. 
Total trees enumerated from 6 to 45 inches—2,085. 
Elevation—3,000 feet. 
Rainfall—80 inches. 
Aspect—West-East. 
North-South. 


Hosts —Honne, Rosewood, Fiexs, Nandi, Bamboos, Randia. 
East portion mostly open jungle and West is covered with luntana. 
Fires have done damage to regeneration. 
Molathe Harohalli, area 136°38 acres— 
15” 18” 21" 24” 27” 30" 33” 36" 39" 42” 45” 
163 116 99 f2 27 20 7 6 3&8 4 4 
Plants—1,238. 
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Total trees enumerated fram 6 to 45 inches-—1,314. 
Rainfall—70 inches. 
Elevation—3,000 feet. 
Aspect—West-East. 
Host trees same as for Hanagallu. 


Mulloor—area 161 acres— 
6” 9” 12” 15” 18” 21” 24” 27” 307 33” 36” 39” 42” 45” 
582 447 372 329 223 122 55 37 16 9 6 & 3 1 
Plants—2,387. 


Trees enumerated Lees 2,204 
Plants “ih 2,387 
4,591 


Elevation—3,000 feet. 

Rainfall—50 inches. 

Aspeet— West-East. 

Soil—Loamy clay and rocky in places. 

Hosts—Honne, Matti, Nandi, Ficus, Cassis fistula, Anogeissus 
latifolia, Bamboo, Undergrowth, Randia, lantana in 
some places. 

The jungle is fairly open, but fires have done damage to 


young regeneration. 


Kibbetia— area 272-0 acres—~ 
6” 9” 12” 15" 18" 21" 24” 27” 30" 33” 36” 39” 42” 4h" 
741 604 495 365 207 153 87 38 22 15 2 2. & 
Plants—-2,204, 
Total trees enumerated from 6 to 45 inches—2,734. 
Rainfall—s0 inches. 
Elevation—3,000 feet. 
Aspect—West-East. 
Soil—Loamy clay. 
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Host plants—Hugenia, Honne, Nandi, Rosewood, Bamboo, 
Terminalia belerica, Randia. 
Forest fairly open. Lantana in patches. 


Norr.—Fires have done damage to young regeneration. 


Kugoor—area 172-0 acres— 

6” 9” 12” 15” 18” 21” 24” 27" 30” 33” 36” 39” 42" 45” 
366 323 280 26 AGL USL 106 56 31 16 WW 4 LT 2 
Plants under 6 feet—567. 

Total trees enumerated—I,775. 

Elevation—2,800 feet. 

Rainfall—60 inches. 

Aspect—East-West, 

{ 

Host plants—Terminalia tomentosa, Nandi, Pterocarpus mar- 
supinm, Cassia fistula, Bamboo, Undergrowth, 
Randia, Cipadessa, Zizyphus, lantana found in 
patches. : 


There are no fires and very little grazing. 


Sulimolthe—area 161-62 acres— i 
6” 9” 12” 15” 18” 21" 24" 27" 30” 33” 36" 39” 42” 45” 
297 195 175 102 99 79 57 48 21 20 3 7 2 38 
Total trees enumerated 1,103 and 979 plants. 
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RESULTS OF COPPICING, POLLARDING AND PRUNING 
EXPERIMENTS TO STIMULATE STRYCHNOS NUX-VOMICA 
FRUIT PRODUCTION 
By J. W. Nicrouson, LFS. 

Introduction, 


Summary—{1) The yteld of kuchifa seed is proportionate to the size of the tres. 

{2) Coppicing or pollarding trees reduces the size of the tree and 
causes a loss in seed production which is never likely to be made 
up. Pruning has the same effect but to a lesser degros, 

(3) Coppicing very young trees may result ultimately in their acquir- 
ing crowns of fuller spread than if they were left to grow 
naturally, but trees tend to develop spreading crowns as soon as 
height growth starts falling off, artificial measures to promote 
crown spread are therefor6 not likely to be worthwhile. 

(4) The yleld of szed from individual trees fluctuates remarkably 
froth year to year. Drought or fire, especially the latter, cause 
a subsequent drop in yleld. 


1. Strychnos nyux-vomica (kuchila) is a common tree in the coastal 
tracts of Orissa. Tts fruits have been a regular source of reyenue in 
Puri division. In the south of that division it develops into a large 
handsome tree but it is not gregarious and the trees are usually 
surrounded by dense evergreen jungle and on this account and on 
account of scarcity of population fruit collection is not practicable. 
In the centre and north of the district it is a common tree in open 
dry deciduous or evergreen forests situated on sandstone or low level 
laterite. It is a reserved species and in the undemarcated protected 
forests, where unrestricted cutting of most species occurs, kuchila 
is now the commonest species left other than thorny species, In 
adjoining reserved foresta where the canopy is denser it is compa- 
ratively rare. In these central and northern areas growth is slow 
and the tree never attains large proportions. Natural regeneration 
is found under fruit trees, such as mangoes, bats being the carrier 
agents of the fruits. The commonest method of reproduction is by 
coppice shoots and root suckers. 

2. After the Great War the price of kuchila fruits increased 
enormously, the revenue from this source reaching Rs, 10,875 in the 
year 1921-22, 2,668 maunds being extracted. Marly in 1923 Mr. 
Dodsworth, the Divisional Forest Officer, conceived the idea of 
attempting to stimulate fruit production by coppicing, pollarding 
and pruning kuchila trees, The experiment was taken over and 
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amplified by the Research Division in the following year. At the 
time of taking over the experiment it was noticed that a large number 
of kuchila trees were top dry and unhealthy. The original experiment 
was supplemented by an additional experiment to test whether 
coppicing back dying or unhealthy hiehile trees would prolong their 
lives and period of fruit production. The results of both these 
experiments are recorded below. 

3. Account of Investigation.In. Febtuary-March 1923, Mr. 
Dodsworth selected an area, 2} acres in extent, in an undemarcated 
protected forest near Chandka and divided it into four sub-plots. 
Inall the sub-plots the jungle was more or less completely cleared with 
the exception of kuchila trees. In‘ a” sub-plot the kuchila trees 
were pollarded at various heights ; in“ b” sub-plot the kuchila trees 
were lightly pruned by cutting all twigs down to a diameter of about 
one inch; in“ c” sub-plot the kuchila trees were coppiced close to 
the ground ; in“ d” sub-plot the kuchila trees were merely thinned 
out with the object of giving each tree plenty of crown space. In 
March 1924 the Research Officer thinned out uchila trees in sub- 
plots ‘a’ and “‘b” to make the conditions comparable with those 
in sub-plot “d.” The trees left standing in these three sub-plota 
were serially numbered and their average diameters at: breast height 
recorded, or below the point of pollarding if the latter was below 
breast height. Tn the case of trees which had formerly been coppiced 
or pollarded all shoots from the same stool were given the same 
number. Many of the trees in all sub-plots were of old coppice origin. 
No information was available as to the diameter and condition of 
trees before pollarding or coppicing inthe preceding year. Instructions 
were issued that the amount of fruit produced annually 
by each tree in sub-plots “a,” “b” and “ad” should be weighed 
and recorded, and that in sub-plot “c¢” coppice shoots should be 
numbered as soon as big enough and their fruit production subse- 
quently recorded. 


4. In the supplementary experiment an area 1} acres in extent, 
adjoining the other plot, was selected. In this area 40 unhealthy 
trees cither wholly dry or with dry tops were serially numbered and 
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the D. B. H, total height and condition of the trees recorded. 20 of 
the trees were coppiced. All other species standing in the plot were 
felled. 

5. During the period 1925-1936 the yield of dry seed was 
recorded annually for each tree. The plots were fire protected and 
shrubs periodically cut back. In sub-plot “c” in 1926 the more 
vigorous stools were thinned out to two or three shoots per stool, 
In 1930 in the same sub-plot the trees were numbered and numbers 
1 to 10 were pollarded at 4 feet from the ground to test whether 
this would produce trees with bushy and large crowns. 

6. The details of the fruit yielded by sub-plots “a,” “ b” and 
““d” in the main experiment are given in the appended statements. 
The details of sub-plot ‘¢” are not worth recording. Out of 115 
trees, which had produced 320 shoots, one shoot from tree No. 8 
(pollarded in 1930) yielded 1 tola of seed in 1935-36 ; two shoots from 
tree No. 63 yielded a total of 24 tolas also in 1935-36; and one shoot 
from tree No. 87 yielded 1} tolas in 1933-34, Otherwise no fruit was 
produced. In 1936 the coppice shoots varied from 1 to 5 inches in 
diameter with an average of about 24 inches. The shoots pollarded 
in 1930 had produced no bushier crowns than the unpollarded shoot. 

T. In the second experiment the coppiced trees yielded no seed 
at all. The yield of seed from the uncoppiced trees is given in the 
statement appended. All the uncoppiced trees are now perfectly 
healthy. 

8. The results from other than coppiced trees are summarised 
in the following table. In the case of trees which had mote than 
one shoot the diameter class of the largest shoot has been taken for 


classification purposes, 


AVERAGE PRODUCTION OF SEED IN TOLAS PER ANNUM OVER 
12 YEARS. 


Diameter class in 


inches. Pollarded | Pruned | Untreated | Untreated : 
trees. trees, | dry trees, normal trees. Bone se: 

2-4 701 1-458 1277 

4-6 2-436 o* 12191 | * Only one 

68 , n 33:600 tree. 

Over8 Se 7 80-725 
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9, Diseussion.—Both experiments failed in their object. The 
growth of coppice or pollard shoots is so slow that after 12 years the 
trees which were treated are still producing a yield far lower than that 
of the untreated trees. The yield of seed is proportionate to the 
size of the tree. As the growth of coppice or pollard shoots only 
averages ‘2 inches in diameter a year coppicing or pollarding merely 
causes the loss of many years growth. To a lesser extent pruning 
has had the same result, In no case have the crowns of the treated 
trees been improved although ultimately coppiced trees may produce 
larger crowns than uncoppiced trees—as the tendency for eoppive or 
pollard shoots is to grow vertically rather than horizontally, Trees 
do not appear to acquire bushy crowns until the main height growth 


has nearly ceased. 


10. The recovery of the apparently dying trees in the record 
experimental plot was unexpected. It appears that their dry 
condition was the result ofa fire which had occurred in 1923. Although 
1927-28 was a fairly good seed year no seed was produced 
by the dry trees until 1928-29 and only by one dry tree after that 
yeat. The average yield compares favourably with that of untreated 
trees in sub-plot “d” of the first plot owing to the good yield in 
1928-29, This may have heen a delayed after-effect of the fire but 
the figures are hardly conclusive. 


11. The most: interesting fenture of the data collected is the 
amazing variation in yield from year to year and the failure of many 
trees to yield any seed at all. In sub-plot “d” six trees or 24 per 
cent. yielded no seed at all; in two years, 1924-25 and 1933-94, 
bumper seed crops were obtained; in three years, 1925-26, 1927-28 
and 1935-36, fairly good seed crops occurred ; of the remaining seven 
years, two yielded no crops at all and the rest very poor crops. In 
sub-plot ““¢” a bumper seed year occurred only in 1935-36, and in 
sub-plot “b” only in 1933-34. The only consistent feature in all 
sub-plots is the total failure to produce any seed crop in 1931-32— 
probably on account of climatic reasons, the summer of 1931 being 
exceptionally hot and dry, 
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NOTE ON THE COMPARATIVE STRENGTHS OF SAPWOOD 


AND HEARTWOOD 
By H. Trotter, LES., Urinisation Orricrr, I. R. I. 
Summary—Iit shows that for all practical purposes the difference between the 
strengths of heartwood and sapwood 4s negligible. 

At the Forest Utilisation Conference held at the Forest Research 
Institute, Dehra Dun, in March 1987, attention was drawn by some 
forest officers to the rejection in South India of treated hardwood 
sleepers containing sapwood, on the score that sapwood was considered 
by some railway officials to be weaker than heartwood. As the same 
question has been raised from time to time by other railway authori- 
ties, it was thought advisable to investigate the matter in the light 
of the information on the subject recorded from time to time at 
Dehra Dun when the testing of Indian woods has been in progress. 


The intention of this note is, therefore, to clear up any doubts 
that may exist regarding the comparative strengths of sapwood and 
heartwood, more especially with reference to sleepers. 


To start with, it may be noted that all restrictions regarding 
the amount or position of sapwood in conifer sleepers to be treated 
with a preservative were removed by the North Western Railway in 
1930, and no reports about any mechanical weakness arising from 
treated sapwood have so far been recorded, despite the fact that some 
of the heaviest locomotives run on this line. 


Experiments done in the Timber Testing laboratories at Dehra 
Dun and elsewhere have consistently shown that there is no appre- 
ciable difference in the strengths of sapwood and heartwood. The 
table reproduced on page 600 has been compiled from data recorded at. 
Dehra Dun during the past 12 years orso. Although the figures 
are not very exhaustive, they do indicate decisively that, for all 
practical purposes, the difference between the strength of sapwood 
and heartwood is negligible, and that if there is any difference it is 
within the limits of variation allowed for a specics. The table gives 
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the modulus of rupture in static bending, the compression perpendi- 
cular to grain, and the hardness for a few species from which it has 
been possible to obtain sufficient sapwood for testing purposes. Tt 
shows clearly that such differences as exist are insignificant. 


Tn the case of some of the hardwood species, the sapwood shows 
slight inferiority in two of the properties that bear specially upon 
the suitability of a wood for sleeper work, namely, compression 
perpendicular to grain and hardness, This is possibly due to the 
infiltration of mineral salts into the heartwood, thereby causing it 
to become harder. But even in these cases, the strength of the 
sapwood, although less than that of the heartwood, is more than 
donble that of other species like chir pine which is recognised as a 
good sleeper wood, and no fear of rail-cutting or under-cutting by 
ballast need be entertained. 


Recently, some 50 sal sleepers out of a stock of 800 M. G. sleepers, 
specially cut from pole sal so as to include sapwood, were tested for 
hardness. The sleepers contained both heart and sapwood. The 
hardness figure for the heartwood was 1,540 Ibs., while the sapwood 
figure was 1,310 lbs., a reduction of about 15 per cent., but the latter 
figure is still very much higher than the figures for pine and decdar, 
two woods which have been accepted for years as good sleeper woods. 


Tt will be seen that in some strength functions the sapwood of 
sume species has given better results than the heartwood, but, taken 
asa whole, it may be said that for all practical purposes the differences 
between the strengths of heartwood and sapwood are negligible, and 
there is no justification whatsoever for rejecting sapwood in so far 
as treated sleepers are concerned. 
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RrsoLutION ON ITEM 14. 

The conference is of opinion that as a result of the experiments 
conducted by, and the experience gained at, the Forest Research 
Institute and similar other institutions abroad, the sapwood of most 
timbers can be taken for all practical purposes as equal in strength 
to the heartwood. It may also be recorded that the sapwood of 
practically all species can be treated with preservatives fat easier 
than the heartwood. Therefore the Forest Research Institute should 
endeavour to have all restrictions that are at present imposed on the 
content or distribution of sapwood in treated railway sleepers and 
structural timbers removed. 


MARMOTS 
By Manan Pat, Forest Ranoer, Cramea State. 

If a traveller visiting Pangi cares to walk two miles up from 
Kilar village to a place called Paunsar nala which is at an elevation 
of 11,000 feet he will find himself among a colony of marmots. 

In size this animal may be compared to a cat, but is very 
brilliantly coloured. The colour of the fur varies from yellow tawny 
to bright orange red with more or less black on the back, and the 
tip of the tail is sable, A black patch also surrounds the eyes but 
the rest of the face is brown while the under parts and legs are 
reddish brown. The full-grown animal generally measures about 3 
feet long, and a specimen recently shot by me is 2 feet and 10 inches 
in length. The nose is rather arched and the upper lip cleft. The 
ears are rounded wide and their circular outline is fringed with hair, 
The tail is long and bushy and a few black hairs at the corners of 
the nase represent whiskers. 

Like squirrels, there are five toes in the hind limbs but in the 
hands there are only four fingers, and the thumb is little more than 
a claw. 

Marmota feed on grass and roots, and also lay in considerable 
stores of food during autumn for winter use. They excavate rounded 
long burrows with one entrance, ending in o sleeping place thickly 
padded with dry grass, 
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One of the marmots stands on its hind quarters and acts as a 
sentinel while his relatives are basking in the sun or running about 
actively in search of food. Whenever he spots any danger he warns 
his companions by means of a loud cry, and they at once resort to 
the doors of their burrows, and look round inquisitively to ascertain 
the business of the intruder. When any one tries to approach, he 
will see that when he gets within a certain distance all these little 
creatures will disappear suddenly with parting screams into their 
burrows, 

Tn shooting marmots it is essential that they should be killed 
outright at the first shot, as otherwise they drag themselves down 
their burrows out of reach. After being fired at once and missed 
they will generally reappear after 2 short interval, but if again fired 
at they will remain underground for the rest of the day. 

The young ones are born early in summer and are two to four 
in a litter. Though the fur is very beautifully coloured yet local 
people make no use of it. In Pangi low caste Hindus eat its flesh, 
and Bhuttia Hakims value the fat as a curative in rheumatic pains. 


LARGE SAL TREE 
By N. N. Sen, 1.FS., D.F.0., Ramnacar Forest Division, U.P. 
The following scantlings were obtained from one sal tree in Narni 
compartment 7 during 1936-37. The total outturn seems to indicate 
that this sal tree beats the one of Assam which gave 142 M. G. 
sleepers : 


Dimension of scantlings. Number — Volume c, ft. 
15’ 11" x4" be uf 4:6 
18’x 9" x4" 1 37 
15’ x 8" x 4" 3 10-0 
15°x6"« 4" 1 2-5 
15° x6" x3" 1 19 
15'x4"x4" 2 33 
15 x4" 3" 6 T5 
14’x 14" 5” 1 G8 
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Dimension of scantling. Number. Volume c. ft. 
14'x 10" x4" iti 1 39 
14’x 9" 4" os 4 14-0 
14’ x 8" x4” 8 3 93 
14” x 6" x4” os 1 23 
14’ 5x4” a3 5 $5 
14’ x 4" x4" ve 21 32-6 
1d’x4"x 3" . Gl 59-5 
13’«8"«3" 1 21 
10’ 12"*4" 3 10-0 
10’x 10" x4" 1 28 
1o'x 9 KA” 3 TS 
10’ 8" 4" 8 13-2 
10’ 9" x3” 1 19 
10'x 7" x4" 1 19 
10x 5" x4" 9 12-5 
10’x 4" 4" 2 2-2 
10’ x4" x 8" 18 15-0 

9x 14"x 3" 1 26 
9x18" x 3” 1 24 
9x10" x3" 1 1-9 
9x4 4" Pe 9 90 
9x5" KS” the 1 0o-9 
8B xa xd” L 18 
8 x4’x3" 2 14 
TxKA"xs" 2 1:2 
6a x 4" 1 OF 
axe" xa” I 12 
nid? x 3" a 1 0-4 
A'x4? x3" vs 1 03 


Total” .. 264+ 


Two other sal trees in Narni block give 154°8 and 117-0 e.ft, of 
scantlings. 
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REVIEWS 
A PRELIMINARY SURVEY OF THE FOREST TYPES OF 
INDIA AND BURMA. 
Indian Forest Records—New Series, Vol. 1, No. J. 
By H. G. Grawpion, Price Rs, 10-12-0 or 178. Gd. 

This is a pionecr book, the first attempt to draw up a standard 
classification of the forest types throughout Indig just as Schimper 
attempted to classify the types of vegetation throughout the world. 
The need for such a classification waa utged at the Silvicultural 
Conference at Dehra Dan in 1929 with a view to co-ordinating the 
descriptions of types in working plans and letting writers of working 

“plana know af other localities where types they were dealing with 
were to be found. 

In his “ Prefatory Note” the author writes: “ The classifi- 
cation is published with the definite object of calling forth constructive 
criticizm which will enable someone to revise and complete the much 
needed survey as soon as possible; if it succeeds in eliciting this 
criticism it will have served its purpose.” 

Most of us know some of the types he describes much mote 
intimately than the anthor possibly can, but few foresters in India 
at the moment have had the opportunities he has of seeing nearly 
all the types he describes even if, in some cases, “ only fram the 
vailway carriage window.’ He has given us the broad outline, 
which must necessarily be sketched in by o single hand, and has 
tentatively filled in the detail over the whole canvas asa cockshy 
for our criticism. It is now up to us to correct his mistakes in the 
types we know best so that a revised edition may appear as soon as 
possible, 

The author has wisely limited his use of ecological jargon to the 
barest necessities aud the book is intended for the ordinary forest 
officer. I wonder whether the ordinary forest offiecr will have as 
much difficulty as I had in finding his way about it. } The lists of 

| types by provinces given on pp. 275—280 should enable him to ° 
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decide the type he is camped in, but it is not easy to find out on 
what page to look for the description, etc., a3 a satisfactory index 
is practically impossible for such descriptive titles. 

This one serious fault I have to find with the book might cause 
it to be less used than it ought to be, and could easily be remedied 
by giving page references against the types on pp. 1823 and 275— 
280*, Page headings would also have contributed towards easy 
reference but in this the author had no doubt to conform to the 
standard of the series, To be told the name of the series, volume 
and number as well as the tile of the book one is reading at the 
head of every page might at first sight seem unnecessary, but it is 
useful when a volume falls to pieces and the paper binding is quite 
inadequate for one of this size (and price). 


I have noticed a few misprints but none likely to cause real 
confusion though the letterpress in my copy fs disfigured by some 
blurred type, smudges and ragged alignment. The sub-tropical 
types have been omitted from the lists of types by provinces on 
pp. 275—-280*. Northern moist bamboo brake is shown on p. 277 
as one of the types found in the ©. P, but this locality is not mentioned 
in the description of the type on p. 98. 

Tam not dealing here with what I believe to be mistakes in the 
subject matter of the book, Such suggestions foramendments must 
be cleared up by correspondence with the author and I hope that 
others will take a hand at this, for every forester in India is a 
potential critic of this work and the more the criticism the better for 
the next edition. 


The two coloured maps show the distribution of climatic types 
and of rainfall, One has been placed at the beginning and one at 
the end of the volume so that both should be visible when it is spread 
out on a table—an excellent idea frustrated by the press which has 
printed one of the maps at the wrong end of its strip. The rainfall 
map, in the usual shades of blue, is excellent but the other would 


* Tanderstand that a revised copy of pp, 27528018 being issued shortly giving 
thege essential page ref. rences and remedying the omissiong referred to, 
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have been clearer (and cheaper) if the artist had resisted the temp- 
tation offered by the three-colour process to exploit a wide range of 
mixed washes (which the colour printers have reproduced most 
skilfully and in good register in my copy) and used hatchings and 
stippling more. With red, blue and black at his disposal (I wonder 
when map makers will realize that maps are sometimes used by 
artificial light and avoid yellow—including of course greens and 
oranges) he could have represented his 15 types with case ; as it is, 
there is precious little difference between Nos. 2 and 6 even by day- 
light. A minor inaccuracy in this map is that the sub-himalayan 
sal-belt is shown to end eastwards about the Tista river except for a 
amall patch which seems to be somewhere in the south of the Nowgong 
District of Assam. 


The forty plates, beautifully reproduced over a pale blue wash, 
are not only works of art but give a really good idea of the types 
they illustrate, at least in so far as Tam in a position to judge. 

The author is to be congratulated on the thorough and scientific 
way he has carried out the very heavy task allotted to him. 

Tn conclusion I will repeat myself once again to urge all who 
know Indian forests to get this book out of the nearest forest library 
and supply the constructive criticism for which the anthor asks, 


E. 0. 8. 


A STUDY OF THE SOIL PROFILES OF THE PUNJAB PLAINS 
WITH REFERENCE TO THEIR NATURAL FLORA 


By R. C. Hoon, M.8c., ann M. L. Meraa, B.Sc., L.Aq. 


(Punjab Irrigation Research Institute Publication 11I-3, August 
1936, Superintendent, Government Printing, Lahore. Rs. 1-3-0.) 
A most interesting and practical application of ecological 
principles has been attempted by the Irrigation Research staff in 
making use of the common trees of the arid rakh jungle to classify 
the land in terms of its potential value under irrigated farm crops. 
Soil analysis of samples taken from various types of ground showed 
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that the four commonest rakh tree species were each associated with 
a quite characteristic soil. Thus jand (Prosopis spicigera) and van 
(Saluadora oleoides) both indicate good soils for crops, but the latter 
being associated with rather coarser sand means that van soils are 
likely to suffer more readily when water supply is short. The rash 
or okan (Tamaria articulata) and karil (Capparis aphylla), on the other 
hand, indicate poor soils, the frash being associated with too much 
soluble salt and the aril with salt plus the presence of soil horizons 
which impede water movement, thus making the alkalinity more 
intractable and more permanent. 

A fifth vegetation type was chosen, namely Eleusine aeqyptica, 
a common creeping grass of arid ground locally known as makra or 
madhana, also often found as a weed of fallow fields. The analyses 
showed, however, that this grass indicates a much wider range of 
soil conditions than any of the four trees do, consequently the grass 
cannot be considered as a reliable indicator of soil quality. It would 
be exceedingly interesting if this study could be extended to others 
of the semi-desert grasses, such as Lleusine flagellifera (chimbar), 
Andropogon annulatus (palwan or janewa), and Panicum colonum 
(swank), all of which appear to have a more restricted habitat than 
the one chosen. 

This paper contains full analyses of the work done and in 
addition a number of observations and comments on the soil profiles, 
In the case of jand, for instance, the soluble salt content may be so 
high that leaching with irrigation may be advisable before trying 
farm crops where jand has been felled. Jand is often associated with 
a fairly deep-set layer of hard nodular kankar which may become 
impermeable and form an artificial water table. The paper should 
be in the hands of all forest officers who have anything directly to do 
with irrigation work or any professional interest in the practical 


application of ceological theory. 
R. M. G. 


EXTRACTS 
BETTER UTILIZATION OF FORESTS 

The programme of the Frontier Ministry for the better manage- 
ment and utilization of the forests and waste lands of the Province 
with a view to improve the economic condition of the rural popula- 
tion is as follows : 

Jt is pointed out that the presence of forests is a matter of 
extreme importance for the health and welfare not only of the present 
but the future generations of villages in the areas through which 
water can flow from the hills on which the forests are situated. 
While realising that this will in some cases conflict with the narrower 
interests of the dwellers near the forests, to wham the grant of 
unrestricted concessions would result only in the destruction of the 
forests, the Ministry will endeavour to make restrictions as little 
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hardship to the local people as possible. And in this they will be 

guided fully by the recommendations (most of which have been 

accepted by the Local Government) of the Hazara Forest Enquiry 

Committee which was appointed in 1933 to enquire into the grievances 

of the residents of Hazara regarding forest policy in that district. 
Ivportep Fve.. 

The Ministry view with alarm the enormous amount that is at 
present being paid for fuel imported in the Province and will do all 
in its powers to gradually restore the forest wealth by reserving and 
bringing under management any forest areas that can be devoted to 
the production of firewood. 

While giving every support to the Forest Department in protect- 
ing a valuable asset from illicit depredations, the Ministry will 
demand from them a high standard of service to the public and will 
lose no opportunity of removing grounds of legitimate complaint. 

“ Guzara” Forests. 


In regard to the “ Guzara” forests, the programme says that 
their maintenance is a matter of vital importance to the people of 
Hazara District and it will be the constant endeavour of the Ministry 
to improve their management so that after providing for the require- 
ments of the individual villagers the “ Guzaras ” may be worked for 
the welfare of the village community as a whole and not only for 
the benefit of the fortunate few. 

Waste Lanps. 

Touching on waste lands the programme says that in accordance 
with the recommendations of the Cattle Conference recently convened 
in Simla by his Excellency the Viceroy, the Ministry will give their 
serious consideration to the development of the fodder resources of 
the Province. In the Frontier Province there are many thousands of 
square miles of waste land which, with proper management, could 
support a much larger number of cattle ; and the Ministry is of opinion 
that there are few better ways of improving the economic condition 
of the rural population than by assisting them to increase the fodder 
productivity of their extensive waste lands, With this object in view 
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the Ministry intend to tackle the problem by undertaking a rough 
survey of all uncultivated land which is potentially capable of 
producing fodder—A.P.F. 


SCOPE FOR THE FORESTRY PROFESSION 

Charles Kingsley has remarked that “ we act as though comfort 
and luxury were the chief requirements of life when all that we need 
to make us really happy is something to be enthusiastic about.” 

This being so—and I am firmly convinced that it is—what class 
of people should be happier than those engaged in the profession of 
forestry | 

Where can you find higher ideals? Where are there greater 
opportunities for observation, investigation, development and 
service ? 

In what profession are the problems to be solved more diverse, 
the phase of influence wider and results more lasting ? 

What profession is less unselfish in its aims and aspirations ? 

Truly the forester has such a wide field for the development of 
enthusiasm that he never needs lack for an outlet for his energy or 
a field for profitable, entertaining and enlightening work. 

The field for enthusiasm ia unlimited. . 

The man who centres his thought on tangible materialistic 
income is never bappy.—-(The Makiling Echo, July 1936.) 


NEW TANNERS’ FEDERATION 


The latest industry to organise itself in this country is the Indian 
tanning industry, which has recently formed an Indian Tanners’ 
Federation wader the presidentship of Mr. A. L. Carnegie, Managing 
Director of Messrs. Cooper Allen & Co. of Cawnpore. A conference 
was held at the end of July, and apart from the President there were 
present Mr. P. 8. Pandit of the Western India Tanneries, Bombay, 
Mr. D. A. Randall of the Chrome Leather Company, Chromepet, South 
India, and Mr. B, M. Das of the National Tanneries, Caleutta. As 
a result of the deliberations a Federation was formed and it: is 
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understood that it now includes in its membership a number of large 
firms in India which are interested in the tanning industry. The 
headquarters of the Federation are in Cawnpore and Mr. H. W, 
Morgan, Secretary of the Upper India Chamber of Commerce, will 
act as Secretary to the Federation, whilst the object of the body is 
permanently to watch the interests of the industry. Its immediate 
object will be to urge upon the Government of India the desirability 
of securing a continuance of the favourable terms which the Indian 
tanning industry secured through the Ottawa Agreement. Indian 
finished Chrome leathers were accorded a considerable preference at 
Ottawa and the possibility of that preference being withdrawn is 
causing a considerable amount of alarm amongst tanners in this 
country. Chrome tanning is one of a number of industries that will 
suffer heavily as a result of the ignorance of economic facts and the 
political impulsiveness that characterised the last Assembly, when 
they decided fo give notice of termination of the Ottawa Pact. We 
have said that the industry will suffer considerably. We should add 
that it is not yet too late to retrieve the position, with another 
agreement.—(Capital, 3rd September 1936.) 


PROBLEMS OF THE PAPER INDUSTRY IN INDIA 
By M. P. Braraava, 
(Forest Research Institute, Dehra Dun.) 


The total annual consumption of all kinds of papers and boards 
in India in 1935-36 was 216,356 tons, as compared with 115,636 tons 
jn 1935-26, Tn one di e, therefore, the annual consumption rose 
by nbout 188 per cent. The attached tabular statement summarises, 
under the main headings adopted in the trade returns, the quantities 
of the various kinds of papers and boards made in this country and 
those imported from abroad in the two years 1925-26 and 1925-36. 

‘An examination of the table brings out the following interesting 
facts + 


(1) That the production of Indian mills in the past has been 
confined mainly to writing and printing papers, In 1935-36, these 
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mills supplied almost 65 per cent. of the country’s requirements of 
these papers, 

(2) That the annual consumption of news-prints (papers for 
printing newspapers) increased from 13,672 tons in 1925-26 to 34,828 
tons in 1935-36, i.e, by nearly 251 per cent. This type of paper is 
not produced in India at all at present. 

(3) That the total yearly consumption of packing and wrapping 
papers, including kraft papers, increased from 37,073 tons in 1925-26 
to 77,857 tons in 1935-36, 4e., by about 210 per cent. The whole of 
the above tonnage is imported from abroad and about 3/4 of it 
consists of printed unused newspapers. 

(4) That the annual consumption of straw-boards, cardboards, 
etc,, increased from 13,19] tons in 1925-26 to 28,175 tons in 1935-36, 
ie., by about 221 per cent. The share of the Indian production of 
these in 1935-36 was about 4,000 tons, or only about 14 per cent. of 
the total. 

(5) That while the Indian production im 1935-36 was 176 per 
cent. of that in 1925-26, it was only 23 per cent. of the tutal consump- 
tion in 1935-36, as compared with 24-4 per cent. in 1925-26. 

In view of the enormous forest wealth of the country, which ean 
be utilised for paper making and of the‘ protection ” extended to the 
industry by Government since 1925, the dependence of the country 
to such a large extent on foreign imports would appear fo be rather 


anomalous. In the following paragraphs, the problems which free 
the industry to-day and which require to be solved in order to enable 
it to develop to its full stature, are briefly examined. For the sake 
of clarity and convenience almost the entire field of the consumption 
of papers and boards is scanned under the following main groups : 
1, Writing and printing papers (better and medium qualitics), 
2. Cheap printing papers including newsprints. 
3. Packing and wrapping papers including kraft papers. 
4, Straw-boards, card-boards, paste-boards, ete. 
1, Writing anp Printing PArers. 
It will be seen from the table that the production of these papers 
by the Indian mills increased in one decade from 25,203 tons in 1925- 
26 to 48,530 tons in 1935-36. The increased output was rendered 
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possible entirely as a result of the successful investigations by the 
Forest Research Institute and the Indian paper mills on the pro- 
duction of chemical pulp from bamboos. Prior to 1925, the industry 
depended mainly on sabai or bhabar grass (Ischoamum angustifaliaum) 
as its staple raw material, The available quantities of this grass were 
not adequate to permit expansion of the industry on an economic 
basis. In bamboo the industry has found a material, sustained 
supplies of which are available in abundance in different parts of the 
country and from which a large variety of writing and printing papers 
can be produced at an economie cost. The use of bamboo has enabled 
the industry, with the aid of * protection” granted by Government, 
to expand and capture almost the entire increase, in the last decade, 
in the demand of writing and printing papers, which would otherwise 
have been met by foreign imports. Tt is true that over 12,000 tons of 
writing and printing papers, consisting of superior quality and special 
papers, eg., banks, bonds, art, litho, ete., are still imported inte the 
country. These papers could be made from bamboo and other 
available raw materials, but as the quantity of each individual variety 
is too small, its manufacture cannot be taken up profitably by an 
Tndian mill, particularly as the distribution of such manufactures 
over the vast area of India would be uneconomic. Until, therefore, 
the demand for the individual papers increases considerably, their 
manufacture in this country is likely to remain uneconomic. Except- 
ing these papers, therefore, India is now in a position to meet not. 
only her present requirements of writing and printing papers but 
also to supply the greatly increased demands of the future. To 
enable her, however, fo retain possession of this market, it is essential 
that research on bamboo, which has already put the industry on its 
legs, should continue, so that, in due course, the bamboo paper 
industry can successfully compete, without the aid of “ protection” 
with the long-established and highly advanced wood pulp industry 
of the West, in which extensive research is still in progress in full 
vigour. Investigations to this end and with a view to improve 
continually the technique and lower the cost of production, form an 
important part of the programme of work of the Paper Pulp Section 
at the Forest Research Institute at Dehra Dun. 
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2. Cuese Parntinc Papers tnetupine Newsprints. 

The consumption of these papers increased from about 24,000 
tons in 1925-26 to about 46,000 tons in 1935-36, z.c., by about 190 
per cent. With the advent of the Reforms and the spread of educa- 
tion among the masses the consumption of these papers is bound to 
increase at a much higher rate in the coming years. Jt has not yet 
been possible to manufacture these papers at competitive prices in 
this country, as in their production a large proportion (7 per cent.— 
80 per cent.) of cheap mechanical pulp (7.¢., pulp made by mechanical 
processes of grinding without the use of any chemicals) are required, 
and the production of this kind of pulp from indigenous materials 
has not hitherto been attempted. The use of foreign mechanical 
pulp for the manufacture of these papers has not been feasible on 
account of the heavy protective import duty. Cheap mechanical 
pulp must, therefore, be made available to the paper-maker in this 
country in order to enable him to capture the large and growing 
market for these papers. The Forest Research Institute has already 
taken this problem in hand. The erection of suitable machinery for 
carrying out the experimental work is nearing completion and a 
systematic investigation on the possibility of using bamboos and 
woods for the production of mechanical pulp is in train. 


3. Packina AND WRAPPING Papers INCLUDING Kuarr 
Papers. 


The use of kraft paper (strong brown paper used for packing 
purposes, often glazed on one side and rough on the other) on a large 
scale has only developed in India within the last few years. In 
1935-36 the imports of these papers were 9,544 tons. As the use of 
this paper is likely w yrow considerably in the near future, its manu- 
facture in the country offers bright prospects. Recently experiments 
have been carried out at the Forest Research Institute on the pro- 
duction of kraft paper from bamboos, the only raw material which 
is at present available in sufficiency for the purpose. The results 
obtained are very promising and it is hoped that: the investigations, 
when completed, may establish the possibility of producing satisfactory 
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qualities of kraft papers from bambvos and that their manufacture 
will soon be taken up in the country. 

A remarkable feature regarding the other cheaper varicties of 
wrapping und pavking papers is the enormous consumption of 
imported old newspapers, In 1935-36, while the import of ordinary 
wrapping papers was 10,730 tons, that of old newspapers was 57,583 
tons or more than double what it was in 1925-26. These old news- 
papers are, as is well known, largely used for wrapping foodstuffs, 
fruits, provisions, ete., in bazaars. Such a use is admittedly very 
unhygionic and detrimental to public health. The price at which the 
old newspapers are dumped into the country is so low that it is 
impossible to manufacture any paper, even from the cheapest 
material available, to compete with them. In the interests of public 
health and of the development of a large and new industry it is 
obviously necessary that the present undesirable use of old news- 
papers should be discontinued. The only effective measures which 
ean be taken to bring this about are: Firstly, the production of 
very cheap wrapping papers in the country. For this purpose it is 
indispensable that cheap pulp, both chemical and mechanical, should 
be available to the paper-maker. As has been mentioned above, 
investigations are in progress at the Forest Research Institute to 
cheapen the cost of production of chemical pulp, and experiments 
have already been initiated to explore the possibilities of mechanical 
pulp from indigenous materials. It is hoped that success will attend 
these investigations and that the manufacturé of cheap wrapping 
papers will become economically possible in the near future. 
Secondly, it will be necessary to educate public opinion against the 
use of old newspapers for wrapping up foodstuffs, and lastly it may 
be found advisable to put a heavy protective duty on the imports of 
old newspapers, once the possibility of producing cheap wrapping 
papers in India is fully established. 

4, SrRAW-BOARDS, CARD-BOARDS, INSULATION-BOARDS, ETC. 

The consumption of boards has more than doubled in the decade 
ending 1935-36. The Indian production of these products is barely 
14 per cent. of the total demand. The smallness of the aggregute 
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demand, and the non-availability of cheap materials such as 
mechanical pulp or agricultural wastes have principally been respon- 
sible for the very slow growth in the manufacture of these products 
in the country. The phenomenal growth of the sugar industry in the 
last few years has, however, raised the problem of profitably disposing 
of surplus bagasse (crushed sugarcane). The Imperial Council of 
Agricultural Research has recently made a grant to the Forest 
Research Institute for investigating the possibility of utilising bagasse 
for the production of wrapping papers, insulation-boards, straw- 
boards, ete. These investigations are on the point of being started. 
The availability of mechanical pulp and the utilization of agricultural 
wastes will, it is hoped, render practicable the establishment of a 
board manufacturing industry in India, particularly as with the 
industrial and commercial development of the country, the demand 
for boards of various kinds is likely to become large enough to enable 
their manufacture to be taken up on a profitable basis, 

To sum up, during the last ten years the consumption of papera 
and boards in India has increased on the average by about 10,000 
tons per annum. With the industrial and economic development of 
the country and the widespread diffusion of literacy among the 
masses, the demand for papers, particularly of the cheaper variety, 
is bound to increase more rapidly in the future. The present per 
capita consumption of paper in this country is hardly 1} Ibs, as 
compared with 150 lbs. in the United States of America, and is the 
lowest. of all countries in the world, except perhaps China. There 
is thus an enormous scope for the growth and development of the 
paper industry in India. A well-organised plan, enterprise and 
sustained and intensive research are needed to exploit the natural, 
Tesources and render the country self-sufficient: with regard to her 
requirements of a commodity of vital impgrtance for national develop- 
ment and for the progress of civilisation. Investigations on subjects 
of immediate industrial importance are, as has been shown above, in 
Progress at the Forest Research Institute. If some other technical 
institutions and universities in this country, where facilities for 
applied chemical research exist, also interest themselves in prohlems 
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connected with these subjects and work in liaison and co-operation 
with the Forest Rescarch Institute, it would help towards the sound 
and more rapid progress of one of the major industries of the country. 
The industry at present employs more than 6,000 hands and the 


total value of its imports amount to about 3 crores of rupees, 


If 


the major portion of these imports is manufactured in India, employ- 


ment would become available to a considerably greater number of 


people, and the natural resources of the country would be utilised to 
the fullest advantage. 
Made in India, Total consump- 
$ Imports, Tons. . i 
Z| Description of Papers Tons. tion, Tons, 
£ and Boards. ; 
z 1925-26 | 1935.3¢ | 1925-26 | 1935-36 | 1925.26 | 1935-36 
1 | Writings and Printings 
including badami, enve- 
lopes, ete,— 
(a) Protented 8,637 | 12,095 
(4) Not protected 
(mostly printing 
papers} +» | 10,490 | 11,654 
19,127 | 23,749 | 25,203 | 43,530 ] 44,330 67,279 
i 
2 | Newsprints + | 13,672 | 34,328 13,672 | 34,328 
3 | Kraft an 9,544 x oo 9,544 
| 
4 | Packings and wrappings 10,730 | Included in item | 8,805 10,730 
No.6 
5 | Old newspapers 57,583 ws o 28,268 | 57,583 
6 | Other kinds 3,846, 3,018 2,181 5,400 6,027 
7 | Paper manufactures ., 2,019 1,442 2,019 
8 | Straw-boards on 15,090 os 4,000 | 10,933 | 19,090 
(approxi. 
mate 
figura) 
9 | Card-boards, Mill-boards, 
Paste-boards, etc. - 9,085 on 2,258 9,085 
10 | Manufacture of boards 828 em]. 528 | 671 
Total 87,418 |166,648 | 28,221 | 49,711 ]115.636 | 216,356 


(Current Science, April 1937.) 
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PRUNING 
Summary. 


1. The increment of pruned trees is not, or only to a small 
extent, influenced by dry pruning and this influence is favourable, 
while green pruning usually diminishes the increment. Only trees 
growing in the open tolerate heavy green pruning without suffering 
any loss in increment. The removal of more than two-thirds of the 
crown leads to the death of conifers. 

Diameter increment is decreased by green pruning to a certain 
extent, depending on the intensity of the treatment. Only when 
the pruning is very light and limited to the removal of suppressed 
branches with shade leaves does the increment increase somewhat. 

The form of the tree is changed considerably by green pruning, 
that is, its amount of clear bole is increased. The width of the 
annual rings decreases in the lower portion of the stem just as it 
increases in its upper portion and crown. 

The height increment of conifers remains the same after pruning 
or decreases. In the case of young oaks the height increment is 
greatly increased by green pruning. 

The changes in increment values are most pronounced during 
the first or second yeur after pruning. With increasing foliage, the 
changes in increment resulting from pruning becomes less intense. 

2. Heavy green pruning forces hardwood and larch to form 
watershoots. The formation of watershoots may make the results 
of pruning doubtful. In the case of the oak, the avoidance of water- 
shoot formation after pruning and pruning the watershoots is the 
most difficult question connected with pruning. 

3. On soil and dominant stand pruning acts in the same way 
asa light thinning. An undergrowth of tolerent tree species under a 
light crowned upper story is assisted by pruning the latter. The 
stems of the lower story of a spruce stand, however, die off after 
pruning the dominant stand. 
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4, Pruning in stands where the bark may be damaged is only 
possible when the pruned stands are effectively protected at the same 
time. 

ConcLusION. 


In order to avoid considerable loss in increment and the extremely 
troublesome formation of watershoots, green pruning must be limited 
to a careful removal of a few lower crown branches. 

Young oaks (perhaps other hardwoods, too) may gain in height 
through green pruning. 

Pruned stems on endangered sites must be protected against 
injuries from game.—(Dr. Hans Mayer-Wegelin—Division of Silvics, 
United States Forest Service, Translation No. 264, August 1936.) 


WOOD REPLACES STEEL 


So much has heen heard in the past about steel replacing wood 
for doors, furniture and other uses, that it is refreshing to learn of 
the great success which has attended the pioneering effort of Unit 
Structure, Inc., of Peshtigo, Wis., in making glued-up wood roof 
arches to take the place of steel arches. These graceful arch units 
lend themselves readily to interior designs which harmonize with 
modern architecture. This field of use is varied ; it includes churches, 
community halls, gyranasiums, dance halls, car barns and factories. 

These structures are composite timbers made up by the ectrect 
arrangement of laminations united with waterproof glue under high 
pressure. The surfaces of the laminations are carefully surfaced, 
then even coatings of glue are applied and they are placed in specially- 
designed presses. Applied pressure forcibly curves the members into 
desired shapes, producing uniform joints throughout. The final 
product is, and has the appearance of, one solid piece of wood, with 
the cross-section distributed in such a way as is most desired from 
the standpoint of loads and stresses. 

Here are reasons advanced in favour of wood arches : 

Great fire resistance resulting from the use of a solid section 
instead of many scattered members exposing large surfaces. 
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High earthquake safety through elimination of dangers existing 
in made-up roof supports where collapse of entire structure may 
result from failure of one of many structural elements. 

Fasy erection because delivered in one piece; no expensive 
equipment or trained crew required. 

High rigidity through the absence of bolted connections ; the 
arches and their columns are one frame, eliminating load-bearing 
pilasters, 

Pleasing appearance resulting from the natural beauty of wood 
plus the absence of unsightly network. 

This example of wood replacing steel should speed up the search 
for other opportunities to increase the wse of wood products and 
recapture lost markets. 

The following comparison of the behaviour of wood and steel 
under fire will help to resolve that particular phase of the wood vs. 
steel argument. 

Wood does not lose in strength when exposed to heat. Steel 
weakens under heat, losing its strength at 700 degs, F. Since 
+ ordinary fires reach temperatures of 2,000 degs. F., steel structures 
collapse at early stages of the fire. 
Wood eliminates the hazards due to expansion, since its thermal 
conductivity is 1/200 that of steel and its coefficient of expansion 
only 1/10 that of steel. Steel is a good conductor of heat, therefore 
will readily distribute high temperatures, which in combination with 
its high coefficient of expansion will cause a considerable increase in 
its length. Tn case of steel trusses, side walls often are bulged out, 
causing complete destruction of the building and great damage to its 


contents. 

Wood, as fires have repeatedly shown, was still in a position to 
act as a support after its section was reduced to one-third of its 
original size. The possibility of sudden collapse is eliminated. Steel 
collapses quickly. Flash fires have caused total failure of such 
structures, Extra expense in clearing away the tangled mass of 
wreckage adds to the already sustained loss, The ‘“‘ Casco Idea.”— 
(The Wood-Worker, April 1937.) 
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POLYPORES AS ENEMIES OF TREES, TIMBERS, BUILDINGS 
AND AUTOMOBILES 


By 8. R. Bosr, 
Professor of Boiany, Carmichael Medical College, Caleutia. 


Polypores belong to the “ Basidiomycetes” fungi which cause 
the greatest damage to trees, timbers, buildings, automobiles, ete. 
They are called Polypores because they have many pores or openings 
on the lower surface for liberation of “ spores.” All fungi are devoid 
of green colouring matter, chlorophyll, by means of which the higher 
plants can manufacture their own food. Hence, the absence of 
chlorophyll makes them totally dependent structures, either depending 
on living plants for their food-supply when they are known as parasites 
ot on dead plant-products when they are known as saprophytes. 
The majority of Polypores are saprophytes but a good many have 
heen found to be parasites, chiefly wound-parasites, entering a living 
tree through an exposed wound on the trunk or branches due to 
cutting or breaking of a side branch. Polypores usually attain the 
highest form among fungi regarding size, solidarity, and rigidity ; 
some of them attain huge dimensions, sometimes in the form of 
brackets and hoofs on trunks and branches of big trees (fig. 1), 
weighing about 30 to 40 pounds, A tree may be attacked by fungi 
in all stages of its life-history, but specially full grown. adult trees 
show signs of damage due to the attack at their central wood or 
through their roots. The life-history of a Polypore in general 
corresponds to that of a flowering plant. Just as a seed develops 
into a seedling, so a minute microscopic cell, called spore, germinates 
into a tube which, by branching, forms a tangled mass of threads 
called the mycelinm. The mycelinm is the vegetative part corres- 
ponding to roots, stems, and leaves of a green plant. After 2 time 
when the mycelium is well established within tissues of the tree or 
timher and has gathered sufficient amount of food from them, the 
Polypore forms a fruit-body on the outside, which corresponds to the 
flower of the green plant. Just as a flower ultimately produces seeds, 
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so a mature fruit-body ultimately liberates a number of spores, 
Besides this regular mode of reproduction by means of spores, in some 
cases secondary spores (vegetative spores) may be formed inside the 
host-tissues or on the outside, or a group of threads from the mycelium 
may be specialized for vegetative multiplication by breaking off and 
starting a new colony. 

In studying diseases of the forest, fruit and timber-producing 
trees, the object is to learn how to fight and eontral them. For this 
we must know at least the general structure of the trees, the more 
common forms of their enemies, 7.¢., knowledge of the fungi causing 
the decay, how they act on living trees, which organs they attack, 
and what the consequences are in the end. And finally we muat study 
the remedial and preventive measures. 


Trees grow in length by the apical parts of their twigs and root- 
ends, they grow in thickness by the so-called cambium, a very thin 
layer of actively dividing cells, between the bark and the wood of 
teunks, branches, and roots. The twig-ends and root-tips also 
consist of continually dividing active young cells. The growth in 
thickness (diameter) by the cambium produces in cross-section a 
number of annual rings in the wood, corresponding to so many years” 
growth in diameter. After a number of years the cells of the oldest 
annua} ring of wood become dead and @iscoloured {coloured black) ; 
this is called the heartwood (the central wood lying in the core of 
the tree). The living wood outside the heartwood is called the sap- 
wood, 


Polypores usually gain entrance into trees either by their roots 
or through a wound in the trunk, often through a dead branch stub. 
In Indian Forest Utilisation (1907) R. 8. Troup has reported that 
among root-parasites, that is, fungi which enter the stem through 
the roots, the most destructive, hitherto detected, in India, is Fomes 
annosus which kills young deodar trees in the Himalayas and affects 
the wood of the lower part of the stem. Among those which attack 
the stem may be mentioned Trametes pini which causes red-rot in 
Pinus excelsa, Polystictus egregius which attacks Dalbergia sissoo, 
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Fomes fomentarius found on Quereus incana and Betula alnoides, and 
Fomes fulvus and Pomes pappianus which do much damage to Xylia 
dolabriformis and Acacia orabien respectively. In extreme cases of 
attack the tree becomes converted into a hollow cylinder due to the 
entire destruction of the central core or heartwood. Many of the 
heart-rotting Polypores on living trees rarely continue their activity 
after the tree has been felled and converted into timber. But sap- 
wood is usually more easily decayed than heartwood, probably 
because the cells of the sapwood contain food materials that encourage 
the growth of Polypores, and also because the heartwood contains 
toxic materials for the growth of wood-destroying Polypores. 


According to gross characters of the rot, the decays are usually 
divided into white rots and brown rots, depending on the colour of the 
decay ; in the former case the wood becomes lighter in colour and 
in the latter, dark or reddish-brown in colour. The white rots usually 
show white patches or pockets, or the wood becomes generally lighter 
in colour throughout. The fungi causing white rot usually attack 
and remove only the lignin while those causing brown rots confine 
their attention mainly to the cellulose, producing a number of brown 
cubiele- or pocket-rots or general type of decay characterised by 
longitudinal splits, Polystictus versicolor, quite common in the 
tropics, canses an active white rot. 


Fruiting of Polypores does not take place as a rule until the decay 
is well advanced, #.¢., until the fungi have spread throughout the 
wood of the tree, and it also depends on the access of light. The 
general method of attack is that when fresh spores settle on moist 
wood they germinate in presence of air just as do seeds in warm moist 
soil, and produce a mat of threads—the hyphae. The hyphae branch, 
ercep over the wood, and take in food substances first from the cell- 
contents and then they exnde a number of enzymes principally from 
their growing tips, by means of which they dissolve the cell-walls 
of the wood and ultimately feed on them. Thus, they advance by 
boring directly through the cell-wall or passing through the natural 
pits or openings on the wall. 
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The loss due to decay in buildings and storage-timbers, known as 
dry rot, is enormous. Houses built on damp soil not undergoing 
damp-proof courses as well as old houses built before the age of 
introduction of damp-proof courses, factories and business-premises 
requiring humid und warm conditions and cold stores fall an casy 
prey to dry rot, Itis called dry rot, because the timber becomes 
ultimately dry and crumbling. All timber mnst be moist before it 
will decay and hence all dry rot-infections start where the timber 
has been subjected to considerable moisture. The most serious types 
of dry rot are caused by Merulius lacrymans, Poria inerassata and 
Portia vaporaria, According to K. St. G. Cartwright, 80 to 90 per 
cent, of the damage to house-timbers in England is caused by 
Merulius lacrymans which fortunately docs not grow with us in the 
topics on account of the high temperature. Cartwright has recorded 
that Merulius lacrymans never occurs in nature, the fungus is always 
associated with man and his works, neither does it appear to be 
common in timber areas. The reason for this, according to him, is 
that in building sites conditions are extremely favourable to fungus- 
growth, often they are heavy clay-sites or low-lying ones where the 
water-table lies very near to the surface. In such locations dry rot 
_ (fig. 2) will almost certainly make its appearance in a short time unless 
due precautions are taken. Ventilation is of use in that it causes 
drying out of the wood work, but access of saturated air will be most 
harmful than beneficial. C. J. Humphrey, on the other hand,. 
reported that in the United States Poria incrassata causes greater 
damage than any of the members of the Merulius group. 


The decay due to Poria incrassata is quite similar to that produced 
by Merulius lacrymans and has probably been frequently confused 
with it, especially since the fungus is often found in a sterile condition 
(without formation of fruit-body). In common with Merulius 
lacrymans infections first start in moist and cool situations, preferably 
on timbers beneath floors which are either in contact with the ground 
or close to it. In the Albama Polytechnic Institute circular No. 78, 
of February, 1925, Dr. Humphrey has dealt exhaustively with the 
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distinguishing characters of Poria incrassata, illustrating his descrip- 
tion with one beautifully coloured plate and several figures in black 
and white. The spores of Porta inerassata are dusky-olive, while 
those of Merutius lacrymans are rust-red: besides, there are important 
colour-differences in the mature fruit-bodies of the two, wiz., the 
mature fenit-body of Poria inerassata turns brown or brownish black 
while that of Merulins laerymans shows tints of sulphur-yellow or 
lilac colour. Porta vaporaria similatly causes a rot practically indis- 
tinguishable from that of AMferulius, but no sulphur-yellow or grey 
colour develops and the fruit-hody is entirely different with spores 
not coloured. ‘This fungus is of much rarer occurrence in England, 
bnt when present, is probably almost as destructive as Merulius, 

Shallow damp mines are veritable fungus-breeding pits, owing 
to the equable temperature and humid conditions of the air. They 
serve as the most spectacular demonstration of the profuse growth of 
the wood-destroying fungi. When the growth of the fungus has not 
been disturbed, the fungal threads form thick curtains and all kinds 
of abnormal fungus growths appear owing to the absence of light. 
This is an example of purely vegetative growth in the dark at an 
amazingly tapid rate, and the damage to mine timber is very great. 
Albert Pilat has reported snch profuse vegetative growth of a Poria 
(Poria undata) in Weinberger railway tunnel (1:14 kilometer long) 
in the dark in Prague, the infection spreading from the railway- 
sleepers and wooden structures. The fungus has spread over the 
whole tunnel alone and it has become a difficult problem how te 
eradicate it. 

The various kinds of timber used in the manufacture of auto- 
mobiles are not adapted to withstand the warm humid weather of the 
tropics ; the woods selected are exclusively of the temperate-zone 
species as most of the cars used here are imported from Europe and 
America. The decay is caused by moisture. Free water gains access 
to the wood during the process of frequent washing or due to tropical 
rains beating around closed doors and windows. Under such condi- 
tions wood-destroying fungi (Polypores) get an easy footing (fig. 3), the 
infection thus occurring after the cars have reached the tropics. | 
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once collected in September, 1932, a fruiting body of Polystictus 
sanguinens from the back corner of the inner seat of a closed-model 
car in Caleutta through the kindness of my friend mycologist Dr. 
H. P. Chaudhury. Dr. C.J. Humphrey reported from the Philippines 
in 1981 three species of Polypores fruiting on automobile-wood, v%z., 
Lenzites striata, Polystictus sanguincus, and Trametes versalilis ; they 
are all inhabitants of warm regions. He has suggested two alter- 
natives for prevention of such damage ; either the manufacturer must 
select the heartwood of reputedly durable species of timber or else 
the non-durable woods must be treated with preservative by way of 
injection of creosote, zinc chloride or sodium fluoride solutions. In 
certain European made cars they are using nowadays durable tropical 
woods and these are giving very good service in the tropies. 
Regarding control measures, prevention is the basis of the check 
of tree diseases. Very rarely it will be possible to save a tree or stand 
which has once been attacked by one of its dangerous enemics, we 
cannot save a tree infected by a heart-rot fungus, it is lost, even all 
of its timber cannot be saved, part being already destroyed. 
Surroundings of nurseries and plantations, therefore, should be kept 
in as healthy a condition as possible. Forests should be maintained 
in a better hygienic condition to keep off diseased stocks, In the 
case of timbers when the fungus has once gained entrance, the only 
feasible remedy is complete and thorough eradication of every trace 
of infection by cutting back at least two or three feet away from the 
visible source, and the sound portions should be at once treated with 
an antiseptic (creosote, zine chloride, etc.) and dried. There is a 
popular article in Pearson’s Magazine, No. 477 of September, 1933 
pp. 238-245), describing the work of the Forest Products Research 
Laboratory at Prince’s Risborough, where the investigators are 
trying to control dry rot in the floors by artificially infecting them with 
Merulius lacrymans and then finding cut a method of effectively 
sterilizing the infected timbers. They have erected an experimental 
dry-rot house in the Laboratory for this purpose. The difficulty is, 
as they remark, to reach the fungus inside the timber, as mere 
external treatment only kills superficial growth. The problem is not 
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yet solved but they have tackled it in right earnest, The Director, 
Mr. Pearson, appropriately remarks, “ It isa long job. . . . Weare 
steadily getting to know more about timber and to realize how much 
more there is to know.” They are feeding living trees with arsenic 
(fig. 4) to kill the invading enemies.—{ Science and Culture, May 1936.) 


BAMBOO CULTIVATION IN THE U, S. S. R. 


A peculiarity of bamboo is that it requires to be steamed before 
usc. This leads to a reduction in its diameter whereby the wood 
becomes more compact through loss of moisture, and shrivelling and 
cracking is provided against. During steaming, bamboo oil comes 
to the surface from the lower layers and spreads itself evenly over 
the whole surface of the cane. The steaming of bamboos is carried 
out in special, hermetically sealed chambers where steam is passed 
over it at atmospheric or slightly increased pressure. On cooling, 
bamboo, which has been so treated, has a polished surface looking 
as though it were covered with a natural varnish which is highly 
resistant to atmospheric influences and injuries. 

Unsteamed bamboo is distinctly inferior to steamed bamboo 
in strength and is bound to erack eventually though it may be only 
after a very considerable period of time. 

The manufacture of the first group of articles has been mastered 
in Soviet factories and some of the processes have been mechanised 
(e.g., at the Chakvin Sovsport bamboo factory). 

Bamboo Oultivation in the U. 8. 8. RB. (“ Beonomic Survey Monthly 
Bulletin,” Vol. IX, No. 1, January 1937, issued by the U. 8. 8. R. 
Chamber of Commerce.) 
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The following information ts taken from the accounts relating to the Seaborne Trade and 
Navigation of British India, for June, 1937: 
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ARTICLES 


‘Woop anp TIMBER 
Teakwood— 
Siam Pe 
French Indo-China .. 
Burma eh 
Other countrins as 


Total 


Other than Teak— 
Softwoods . 


Matchwoods . 
Unspecified (value) .. 


Firewood 
Sandalwood be 
Total value of Wood 
and Timber ne 
Manufactures of Wood 
and Timber—— 
Furniture and oabinet- 
ware ec 
Plywood a 
Other manufactures of 
wood (value} a 


Total value of Manufac- 
tures of Wood and 
Timber other than 
Furniture and Cabi- 
netware ae 


Other Produots of Wood 
and Timber— 
Wood pulp(cwt.) .. 


MONTH OF JUNE 


Quantity (Cuarc Tons) 


Vatur (Rupses) 


1935 1936 1937 1935, 1936 1937 
70 on 9,996 
i 92 8,902 | 10,333 
15,143 # 18,65,282 
as 1,292 
146 15,320 ao 18,898 18,82,907 
1,286 B15 1,969 79,598 45,524 | 1,468,580 
B13 1.380 a 40,243 82,810 
” fi 1,67,716 24,007 | 2,04,894 
4 a 36 60 316 540 
12 23 10 6,421 8,054 5,283 
= ave Bs enna 
. i 2,53.795 | 1,18,144 | 4,42,107 
No data No data 

re 284 502 62,037 | 1,41,525 
ae on 2,02,250 | 1,29,510 | 1,47,976 
ve a we 2,02,250 | 1,91,547 | 2,59,50i 
44,538 26,821 23,756 | 2,92,111 | 1,658,276] 1,94,917 
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1936 | 1937 


1935 1936 i 1937 
Woop and Timer ! 
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‘© United Kingdom ., 2} 9,24,253 | 5,12,620 
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Union of South | " toca to 
rica 
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Africa 7 
n United States of aaa aes - 
‘America 2i562| 5.556 | 


» Other countries 72] 97.474 | 303,145 | 19,540 


_ 


13,36,638 | 11,31,C64 | 21,482 


Total . 8! 
| 
Teak keys (tons) om {02,725 | 57,525 | 
Hardwoods other than | 
teak i . 7,580} 16011] .. 
Unspecified (value). Jo 33,406 | 20,628 | 1,03,893 
Firewood (tons) ae 1 nie i os | ff 
t a ee ee eee eee 
Total . | ee 1,43,711 | 93.164 | 1,03,899 
i Geet cseadd (we aber be ere SOE OI 
Sandalwood— | 
To United Kingdom .. . aa | * 
» Japan of 13,413 | 6,000 | 
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SINGLE-TREE SILVICULTURE IN INDIAN CONIFERS 
By R. Mac.acay Gorrie, D. Se. 


Swnmary.--A suggestion is put forward that the final crop In conifers should 
be selected at a very early age and the élite trees, chosen for their excellence and 
at a spacing suitable for the final crop, should be distinctively marked and favoured 
by heavy crown thinning, 

Discussion in European silviculture has recently centred round 
an intensified application of the Selection System known in German 
as Einzelstammwirtschaft, which literally means “ the management. 
of the individual stem.” The success of the many European varia- 
tions in. intensive selection management is readily understood when 
it js reatised that the crops dealt with, namely spruce and fir, are 
shade-bearers which flourish under a certain amount of suppression 
from older trees above ther and which are therefore naturally 
adapted to unevenness in age. The arguments in favour of such 
systems cannot be applied to our Himalayan conifers (Cedrus deodara, 
deudar, Pinus excelsa, kail, and Pinus longifolia, chir) because these 
are all light demanders whieh occur naturally in even-aged groups, 
and which if once suppressed even slightly, seem incapable of recover- 
ing the full vigour associated with their uninterrupted development. 
The very fact that suppression of severe competition does damage 
a tree's prospects points on the other hand to the need for studying 
the requirements of the individual tree rather than of the crop as a 
whole, because it is only by judicious encuutagement. of élite stems 
from early youth upwards and right through to the final crop that 
well sustained and regular increment can be ensnred. 


In the management of the Himalayan conifers there are two 
outstanding problems connected with the rate af growth: (one is 


the frequency and cost of thinnings which can be justified in the 
A 
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sapling and small pole stages when thinnings are unsaleable, (di) the 
other is the difficulty of getting dense crops to grow at the rate 
visualised by the rotation age as fixed by the Working Plan. Some 
discussion of each of these problems may help to justify the suggestion 
put forward in the latter half of this paper. 

The cost of thinning unmarketable pole crops has always beeu 
a limiting factor, because most of our coniferous crops are far from 
any market and the smallest saleable size is urually that whieh will 
produce (} a single sawn scantling from the basal log, ic, a tree of 
D.B.H. 16”, or (b) on axe squared karré. with 6” sides— i.e, a tree of 
D.B.H. 12". The market for the latter is somewhat limited, and the 
percentage of breakage in river transport of the clumsy kerri poles 
is heavy. The local market for karvies is often fairly good as they 
are much used in the half-timbered houses of the hill folk, but most 

_ of their requirements are met as free grants under which it is often 
very dillicult to get thinnings efficiently carried out except in the 
immediate neighbourhood of the right-holding villages. 

The net result has been that either (#) regular thinnings on a 
10- or 15-year thinning cycle are carried out at considerable cost in 
ctops of 20 to 60 years of age or (b) owing to expense thinnings have 
been left undone until the crop reaches an exploitable size ; this size 
may not be reached until about the 80th year owing to the cumulative 
effects of competition in dense stands, while the temptation ta 
remove the best stems merely because they are exploitable has 
always to be guarded against among poorly paid and ill-educated 
subordinates. 

Some of our chir forests in populous foothill tracts around 
Rawalpindi and the larger Kangra townships can be thinned at 
almost any age with the comforting knowledge that every stick can 
be sold, but this alters rapidly as one gets into less populous parts. 
What is needed is a regime of early thinnings which can be carried 
out in all cases, whether commercially profitable or not, at the 
minimum of expense. 

To turn now to the rotation age, this is fixed under most Working 
Plans at about 120 years for a 6-foot girth chir pine and 150 years 
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for a 74-foot girth deodar, the larger size for the deodar being 
necessitated by the principal deodar market size, namely railway 
sleepers, and by the fact that mosb deodar forests are less accessible 
than our chit ones, so that small dimension stock simply does not pay 
its way. 

In both cases the rotation age visualises a steady diameter 
increment of 5 rings per 1” ciameter, and it was hoped that regular 
thinnings would produce this in the majority of crops. From recent 
remeasurements of sample plots for a great variety of site qualities 
of both deodar and chir it can safely be said that the average inere- 
ment in crops regularly thinned to about C grade is definitely below 
this rate of growth. It is true of course that a number of individual 
stems in cach acte are well above this figure, but their occurrence 
seems to be more or less fortuitous and is not the intentional result 
of the thinnings so far made. Steady and satisfactory increment is 
inevitably associated with a crown shape and size which could not 
possibly be produced by starting C grade thinnings half way through 
tho life of the crop. These full-crowned trees have started life with 
some initial advantage, such as escape from early fires, or a slight 
advantage in age or opportunity, and have continued to hold this 
lead throughout their life. Some foresters might even classify them 
as wolf trees and remove them in thinnings, but the fact remains 
that such trees are the only ones which are going to fulfil the growth 
requirements of the modern Working Plan, Unfortunately, being 
fortuitous, there are seldom enough of such trees in any given acre to 
constitute a complete final crop after the poor performers have been 
removed, 


The type of crown which might be taken as ideal is shown in 
Plate 41 which illustrates two chir at Panjar, Rawalpindi East, of 
girth just over 6 feet, total height 91 and 94 feet, width of crown 
21 to 24 feet radius, and depth of crown 1/3 and 3/7 of the total 
height. Such crowns are not being produced except by accident in 
our even-aged and lightly-thinned crops, but seem to be the result 
of nature’s own single tree selection in light demanding species which 
occur naturally in more or leas even-aged groups. What is required 
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is some system of thinnings which will ensure a full stocking of such 


full-erowned vigorous trees, by copying nature’s methods more 
accurately than has heen attempted mnder C grade thinnings. 


The next question is + What constitutes a fully stocked mature 
conifer stand 2 A reference to the various Yield Tables will show 
that for quality I] crops at 120 years, the figures of trees per acre 
are: deodar 209, kail 132 and chir 47. At 140 years the figures are 
deodar 180, chir 14. In actual practice there is not such a large 
discrepancy between the species as these figures indicate. The 
fignres for deadar and kail are too high while that for chir is too low, 
and the finally thinned crop at the stage just before preparatory or 
seeding fellings are introduced could safely he taken for all three 


species ns 70 trees per acre. This at least is a reasonable figure to 
aim at, though doubtless individual acres of particularly well stocked 
mature deadar and kail crops can be found to exeeed it. and have 


been measured in order to draw up the Yield Tables in question, 


My proposal is by no ineans original as the marking of single 
selected trees in young crops has proved practical in New Zealand 
and U.S.A. If is that a wider use be made of the single tree method 
in the carly stages of the crops and followed through to its logical 
conclusion. Tf we follow nature’s method im spirit rather than in 


the letter we will select the lrees thal ave to be kept, nol those that are to 
be removed in thinnings. 


Where masses of natural seedlings have come up, clean them in 
the ordinary way to a 6-foot spacing, then when they are about 20 
feet high and the naturally vigorous plants have had time to assert 
themselves, mark your 70 trees per acre with a good creamy ring of 
white paint which caunot be overlooked or lost sight of. The average 
spacing (triangular, not square) is 27 fect apart, but. a good deal of 
latitude can obviously be allowed in order to ensnre the selection of 
the best individuals as the élite. The total number of élite marked 
can be checked over any known area such as a marking section or 
sub-comparément, in order to ensure that approximately the correct 


number has been selected. 
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The next step is to mark for thinning, removing only such crowns 
as are interfering, or are likely to interfere, with any of the élite. The 
rest of the crop in the intervening spaccs can be left to struggle along 
and can be harvested as and when individual stems reach merchantable 
size, which will probably he not very different in point of time or class 
of output from the present yield of C grade thinnings, Sufficient of 
these “also rans "’ should, however, be retained through the carly 
pole stages to cover the ground and to provide a reserve against 
calamities such as wind-hreak or fire. Reeurring thinnings at f- or 
10-year intervals should, however, he concentrated pen keeping 
the crowns of the élite free, 

One weakness of this proposal may lie in the danger of fire in 
the carly pole stages; particularly in chir any serious fire would 
tend to seize upon the backward groups of ‘also rans” and from them 
slimb into the erowns of the élite, Tf this danger is likely to he a 
serious one, the cure is to give more elbow-room to the élite trecs so 
that their crowns are more completely isolated from the rest of the 
erop in the earliest thinning operations. Apart from this considera- 
tion it is on the whole advisable to keep the élfe trees reasonably 


closely confined by their “ also ran” neighbours because if they are 
deprived of all conipetition they would tend to turn into real wolf 
trecs, 

Many foresters will consider that such an early introduction of 
the crown thinning principle will produce knotty and branchy coarse- 
grown timber, Recent observations in sample plots tend to show, 
however, that the persistence of branches down to near ground level is 
quite as commoner amongst partially suppressed and poorly developed 
crowns than amongst: full crowns. A healthy tree is so fully occupied 
in developing its upper crown that the shade of its own canopy and 
of the side shade of its not-too-close neighbours shonkd be sufficient 
to check the development of its lower branches. 

Sample plots are being laid out now in all three species to test 
the accuracy of this proposal and to provide figures which will show 
the relative efficiency in increment, crown production and natural 
cleaning of branches as between carly crown and ordinary thinnings, 
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SOME NOTES ON THE KAMRUP METHOD OF SAL 
REGENERATION 


By H. G. Cuampion, L¥.8. 


Many foresters concerned with the regeneration and manage- 
ment of sal will have read Mr. MacAlpine’s paper contributed to the 
last Bengal Forest Conference (Jind. For., 1937, pp. 476-487) with the 
greatest interest. The publication of the results of further experience 
of the practical application of Milroy’s views on the natural regenera- 
tion of sal in Kamrup which have been. obtained since the “ Sal 
Committee ” visited the area in February 1933, has been awaited 
almost with impatience by some of us. It is evident that Mr. 
MacAlpine had not seen the inspector-General’s note on his tour of 
Assam in January 1936, and had probably written his paper before it 
was published, but in considering developments the two should be 
read together. The “ Sal Committee ” (not only the Central Silvi- 
culturist !), after carefully considering all the evidence before it 
in the records, the experimental plots, and the regeneration areas, 
and the Inspector-Genetal’s report (then Mr. Blascheck) on his visit 
the previous season, came to conclusions that. “ whilst the method of 
regencration may stil prove possible, it would appear to be fur slower than 


was anticipated ” and that “ further fellings have become silvienttivally 


Tt recommended inter alia further investigation of the 
¢ af rains weeding, continuing the burning regime much 
as prescribed in the working plan. From both the recent publications 
referred to, it appears that four years’ experience since February 
1933 has amply justified the advice of the Inspeetor-General aud 
the ‘‘ Sal Committee” (referred to as resulting in “ pessimistic 
prognostications ”) which could be summed up briefly as “ Your rate 


of regeneration is too slow for your felling preseriptions. Go slow 
with fellings till you have found practical means of speeding up the 
rate of development of your unestablished regeneration.” 


It is stated that in 1933, Milroy, after further inspections decided 
to carry on Bor's plan in its entirety, but the essential point was 
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conceded, te., fellings were considerably reduced if not entirely 
abandoned in P.B.I. Full particulars are not available to the writer, 
but it is mentioned by the Inspector-General of Forests that the 
yield is still adwisedly curtailed and it is abundantly apparent that 
the striking improvement reported in the rate of development of 
the regeneration is due to the improvements in technique, above all 
by rains weeding. This was not included by Milroy as part of his 
method nor was it in Bor’s plan, and it still appears to be the turning 
point, the chief factor in rendering it possible for the Inspector- 
General to write now that. he is * convineed from what I have seen 
that the present work has every promise of success."’ That in a sal 
forest with evergreen undergrowth in which regeneration is impos- 
sible, a proper regime of cutting back the evergreen undergrowth 
and burning will alter conditions back to a sub-climax with grass 
in which sal can regenerate and gradually establish itself, was 
Milroy’s great contribution to this long standing problem, and was 
the essential point of Bor’s plan for the Kamrup forests. It is, I 
assert, still correct to say that at that time the available information 
as to the rate of development of seedlings from the stage when the 
grass had just displaced the evergreen, was insufficient to justify the 
tate of felling prescribed. An experiment was being made on a 
working plan scale before it had been tried out on a small seale ; the 
basis was direct observation accurate in every respect except that 
the time factors which ultimately regulate the regeneration period 
and the yield, could only be guessed (ef. p. 480, line 10), Tt thus 
appears that Mr, Simmons’ assertion that the fellings must be slowed 
down till regeneration could be persuaded to catch upand keep up 
with them, and his demonstration of the potentialities of rains 
weeding, both matters in which the Inspector-General of Forests 
and the “ Sal Committee” supported him, have been justified by 
the passage of time. That success is now believed to he in sight is 
obviously due to the excellent way in which Mr, Jacob has improved 
the burning technique to the standard anticipated by Messrs. Milroy 
and Bor (f fancy with vastly more labour than they originally had 
in mind), and to that weeding technique which is now in several 
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provinces realised to be the real key to ensuring establishment of sal 
regeneration within a reasonable period of time, While considerable 
suceess has been obtained in Kamrup due almost entirely to the 
personal zeal of the Divisional Forest. Officer, no progress has as yet 
been made in Goalpara which has a similar plan prepared in 1929-30. 
The position remains the same as at Mr. Blascheck’s visit in 1982, 
the sau grass ix as vigorous as ever and no regeneration has come up. 
Sir Gerald Trevor in his inspection note deals with this very serious 
state of affairs. He mentions that while some of Mr, De’s experi- 
mental areas give promise of success, the fact remains that in this 
division. no regeneration has been ohtained under the working plan, 
Tt is still correct: to say that farther fellings in PB.T. have become 
impossible, 

There are a few other points on which comment may he made. 
Are the areas mentioned (p. 480) as now completely regenerated 
and. transferred to P. B. V. (note that there is ne mention of a 
revision of the plan}), areas which have been regenerated from closes 
high forest under the “ Kamrup method”? 1f se, development 
must have been phenomenal in the last four years. Or are they 
areas whore Boko conditions prevailed? in which case there is 
nothing surprising, One would also like te know what exactly is 
the share of the work done by the forest guards (p. 479, line 28), 
ov what area under regeneration one guard can deal with unaided. 

The two forms of Imperaia appear to be recognisable in most 
localities, usually with different vernacular names, The small one 
would appear to be depauperated by any unfavourable conditions 
such as repeated burning (fire lines), overgrazing, or even poor soil. 

In discussing the application of the “ Kamrup method ” (albeit 
with the inclusion of rains weeding) to Bengal forests, Mr. MacAlpine 
appears rather scared at the contemplation of probable costs, and 
makes us wish he had been more informative concerning this aspect 
of the subject in his account of the work in Assam, debiting in full 
the value of the labour obtained free or cheap. | agree with him that 
the results of past experiments in Bengal are disappointing but not 
conclusive, and would invite his attention to the lack of quantitative 
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data: it isnot enough to get an occasional seedling to develop, he 
has to get inand get up a crop of seedlings. In his experiments, 
he must record just what regeneration he starts with and what he has 
obtained as a result uf the treatment applied, and he must record it in 
such a way that others later on can make no mistake about it, 
failure to do this being in great part the explanation of the different 
deductions drawn as to what must have happened in the plots in the 
Kamrup foci. 


The developments in Assam parallel those of the last few vears 
in the United Provinces, in indicating Hat at last we can feel, and 
can produce evidence to show, that we are near the solution of the 
sal natural regeneration problem in our important forests, We can 
even anticipate that when the Empire Forest Conference visits Tndia 
in 1940 we shall find it difficult insome regencration areas to convince 
them there ever was a time when we had to admit complete 
failure. 


NOTE ON CASUARINA EQUISETIFOLIA PLANTATION 
IN KARWAR 


By D. 8. Karkrxt, Raner Forest OFrricer, Karwar 


Summary —The casuarinas first introduced in Karwar in 1868-69 on a small 
soale now oover 431 acres of narrow sand belts along the coast. 


The supply of fuel, protection from high winds and storms and aesthetics are 
among the objects for the plantations, 

Clear-felling by 15 years’ rotation and artificial planting are adopted with two 
thinnings in fifth and tenth years. 


Karwar is a port on the west coast 270 miles south of Bombay. 
The town is described to be one of the most beautiful in the world 
by eminent men and various Governors who have visited Karwar. 
The town is beautiful owing lo the natural scenery of the hills, the 
vast sea anda lovely beach, and the artificially made plantations 
of casuarina along the sea shore lend colour to enhance its beauty. 


662 INDIAN FORESTER |OcToBER 
No better description than that by poet Tagore can be aptly given 
and it is reproduced helow :— 


Its crescent shaped beach throws out its arms 
to the shoreless open sea like the very image of an eager striving 
to embrace the infinite. The edge of the broad sandy heach is 
fringed with a forest of casuarinas broken at one end by the 
Kalinadi river, which here flows into the sea after passing through 
a gorge flanked by rows of hills on either side.” 

Tt is, therefore, intended to give a short note on casuarina plantations. 


The casuatina is an exotic and was introduced in India from 
Australia, Tt was first introduced in Karwar in 1868-69 and 10 acres 
on the sea beach were planted as well as avenne of trees along the 
main road, under orders of the Collector, Thereafter regular planting 


was continued. 


For the first time in 1878 His Execllency the Governor paid a 


visit to the plantation and expressed great pleasure at the results. 


The plantations in the Karwar Range cover an area of 431 acres 
in four separate bits along the sea coast of an approximate length 
of six miles from end to end but broken at one end by the Kalinadi 
and by promontories of hills. The arca, comprises (1) Chitakula 195 
acres, (2) Kodibag 48:4 acres, (3) Binge 39°46 acres, and (4) Arge 144 
aeres, 

The casuarina plantations are situated on tracts of pure deep 
sand thrown up by the sea, and form narrow belts fringing the coast. 


Theaverage rainfall for 10 years from 1924—1933 has heen 128-1", 


Up to the year 1903, no regular fellings or thinnings were under- 
taken; only fallen and dead trees were extracted. Fellings over 6 
acres each year were commenced in Kodibag from 1907-08 and the 
clear-felled areas were planted up. Since 1909-10 fellings have been 
regulated according to the prescriptions of a working plan. The 
syatem employed was clear-felling and planting in the following year, 
A rotation of 30 yeats was adopted, 
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The objects in raising the plantations are—- 

(t) supply of fuel to the Bombay markets and to obfain the 
maximum finanetal return ; 

(2) to protect the sea coast from erosion and afford shelter 
from high winds and storm : 

(3) to arrest the sand from being blown inland into cultivation ; 
and last, but not the least, 

(4) to add beauty to the sea-shore, 

The system employed is clear-felling and artificial planting 
as it is the only suitable one for this species on account of its strong 
light-demanding qualities and _its fast-growing capacity. 

The rotation fixed now is 15 years and two thinnings, one at the 
age of 5 and the other at 10, are prescribed. 

The working plan has been revised recently by Mr. E. T. C. Vas, 
Divisional Forest Officer, W. D. Kanara, and the description of 
working given in this note is drawn from this working plan. 

The average area of each coupe is 28-7 acres and there are 15 
coupes. Each coupe is sold standing in April or May and is felled in 
the rains and work completed hy end of April next and the area is 
artificially regenerated in the following rains. 

Nurseries aro prepared in November close to the area to bo 
clear-felled. Natural seedlings are available in large numbers along 
the sea-shore, under large parent trees. These seedlings are pricked 
in nursery beds at 4” x 4,” when they are about 3” to 6", 

The seedlings look like blades of grass and only a trained eye 
can identify them, The seedlings in the nursery are watered daily 
till the end of May, by which time they grow into plants 4’ to 6’ high 
and are ready for transplanting in June. Tt. is my experience that 
plants of 4’ to 4) height are the best for transplanting as they 
strike well and easily and are not subject to the attack of crickets 
(Brachytry pes achatinus). These crickets are very active during 
September and clip off the leading shoot at a height of about 2’ from 
the ground and kill the plants outright. They live in small holes in 
the ground under the plant and come out at night and jump to a 
maximum height of 2’ and are active ‘only after nightfall. In the 
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day time they live in the holes and feed on the needles collected in 
the holes, Tt is therefore found by experience that a plant of 4’ to 44’ 
high can easily withstand the attack. 

Before transplanting is commenced in mid-June and July, the 
area to be planted is lined out and points marked on the ground 
12’ x 12" square. The plants from the nurseries are removed and 
transplanted in the plantation in June or July while it is raining. 
A hole about 12% to 15” deep ig dug in the sand with a powrah at 
the points previously marked and each plant planted in it and about 
a“ ghada” of water (2 gallons) is poured in each hole and the earth 
trampled so that the plant is fixed firmly. Though there may have 
heen fairly good rain prior to planting a layer of sand below 4” from 
the surface is found dry. Watering helps to keep it wet, Stakes 
are fixed and the plants tied to each lest the strong south-western 
wind should make the plant swing or should make it hend down and 
so injure the leading shoot. Tn a week's time the transplants strike 
and are established. Up to October the plantations receive rain from 
the south-west monsoon and also from the thunderstorms of the 
south-east monsoon. 

The plants are watered from November to May, ponds are dug 
for the supply of water. The water table is high varying from 5’ in 
the best areas to 10" in the worst, Watering is done by women on. 
daily wages. The area is divided into one acre plots, each woman 
being in charge of three plots one of which she waters every day. 
She can manage about 300 plants a day, @.e.. about one acre, The 
same part receives water on the fourth day again. Plants thus 
receive water twice every weck. Each watering consists of about 
two gallons of water per plant. A basin around each plant is 
prepared for receiving the water and dry grass is spread under the 
plants to retain moisture and to prevent depressions forming under 
the plants by the force of the water when poured from a height of 3’ 
orso, Watering is done in the first year of the plantation and there- 


after discontinued. 
A fairly strong fence is necessary to prevent damage by cattle. 
Before the revision of the plan the fencing was erected at some cost 
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toGovernment, The costs on creation of a plantation were found to 
be high on account of the fencing. In the revised plan it is proposed 
that the fencing should be erected by the contractor who purchases 
the coupe, at his cost, from the lop and top below 9” in girth after 
the trees in the area are felled. It was feared that this condition 
would tend to considerably diminish the prices of the coupes but in 
actual practice there is no need to apprehend such fears, for, in the 
last 2 years this has not affected the prices of the coupes to any large 
extent. 

The casuarina grows very fast. The average height growth per 
annum is 6' and the diameter growth is 1-11". Plate 42 shows a 
plantation raised in the rains of 1934 and the reader will certainly. 
be astonished to find the trees grown so high by the middle of 
October. The stakes of the barbed wire fencing in the foreground 
are 4}' high. 

The marking for thinning is mechanical and therefore simple. 
The working plan prescribes that cach alternate line of trees ix to be 
marked for removal. This arrangement leaves the trees at 12’x 24’ 
after the first thiming. At the second thinning the alternate trees in 
the previously unthinned lines are to be removed leaving the spacing 
at 24’«%24'. Though this is so on paper, actually, however, certain 
good trees in the lines to be removed are left standing if those on 


either or one side of these trees have been damaged by wind, suppres- 
sion or other causes in which case the latter are removed. 

The final felling is done in the fifteenth year. All trees suitable 
for poles are converted into poles of suitable lengths, Other trees 
are felled and immediately turned into billets of 3’ Jengths which are 
arranged in neat stacks of 10’ to 60’ lengths. The brushwood is 
collected in heaps and left until April for erecting a fence round the 
area to be planted in the following rains. 

The fuel stacks after measurement by the Range Officer are 
dismantled and the billets carried as head loads to the sea-shore for 
Joading into small boats and thence into country craft locally known 
as aachwa for shipment. The fuel is mostly shipped to Bombay 
whero it is bought up for domestic use, Years ago this fucl was used 
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in Bombay by factories and all classes of people for cooking. But 
with the introduction of coal in factories and other up-to-date methods 
of cooking the sale of fuel has diminished. Poles and rafters find a 
ready market in Cutch-Mandvi in Kathiawar, where the story goes, 
that when one machiwa was being unloaded there were some Japanese 
steamers in the port and people named the easuarina poles * Japanese 
teak “an original idea but a travesty of names. The poles antl 
rafters a: 


reused in Cutch-Mandvi for temporary houses of the poorer 
classes of people. They are also exported to Bombay and are used 
for scaffolding. It is also likely that there will be a market for poles 
for electric transmission lines and telephone lines, as treated with 
Ascu they are said to last a long time. 


The average prices per acre of the casuarina plantations realised 
during the ten years from 1924-25 to 1933-34 in the Karwar Range 
are Rs, 192 (this was when the fonces were erected departmentally). 
The average price realised during the two yeats 1935 and 1936 per 
acre is Rg, 146-42 and this includes the work of erecting a fence by the 
contractor. The high average prices per acce were obtained at a 
time when there was ready market for fuel and good sale in Bombay. 


The prices realised in 1924-25 were as high as Rs. 379°7 per acre. 


The cost per acre for creation of a plantation is given below : 


Rs. 
(1) Nurseries a 8 
(2) Fencing fa 8 
(3) Water ponds + + 
(4) Planting oa 3 
(5) Props Lis 2 
(6) Watering i 18 
(7) Supervision ee I 

38 


Though fencing is to be erceted by the contractors the cost on 
it is included for purposes of calenlations. It muy be that at a later 
date fencing may have to be done by the department again. 
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The average revenue per acre obtained from the plantations is 


as follows : 
Rs. 
I thinning, 5th year of creation Se 7 
IL do. 10th do... ws 1b 
Final felling, 15th do... fen 126 


(Vote --L6 is estimated that Rs. 125 per acre would be a fair amount Lo be 
oxpocted in future trom the final fellings.) 


It is expected that the annual net revenue in future would be 
Rs. 86-9-) per acre from the plantations of this Range, after calculat- 
ing interest at 2 per cent. only. 


The outturn of fuel per acre from these plantations is 2] tons 
from first thinning ; 3-6 tons from second thinning ; and 22-8 tons 
from final fellings. . 


(Note.--1 tonwal slack of 9? x 44% x 3 considercd equivalent to 100 ¢.ft. of 
stack measurement.) 

The casuarina plantations are of special interest to Karwar. 
Apart from the Government plantations, many people have recently 
started to raise plantations on their private lands which are of no 
use for rice cultivation. The private individuals are also managing 
their plantations more or less on the same lines as the Forest Depart- 
ment, They find it more profitable to grow casuarina and sell it to 
local contractors. 


Some poorer classes of people are content with raising plants on 
a modest scale on mounds of sand in the midst of their fields to 
protect the sand-hill from being blown into their fields. The trees 
yield them small-sized fuel for their own use and poles and firewood 
in about 8 to 10 years. 


The Municipality is raising casuarina for avenue trees and sells 
a large number of the older trees and makes a fair amount of revenue. 
Tn the years 193-4 to 1936 the Municipality sold 10-1 trees for Rs. 520, 
the average price realised per tree being Rs. 5, the biggest trees 
sometimes fetching as much as Ry. 15 each in open auction sales. 
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Tn short, while the department has been suecessful in reclaiming 
sandy areas and sea beaches by planting casuarina and adding greatly 
to the esthetic side of the town and preventing sand from the sea- 
shore being blown into the cultivations inland and also in providing 
fuel and poles for the market, the people have also been greatly 
benefited by the cultivation of the species, a feature most encouraging 
to themselves and the department, and nobody will be better pleased 
than the department itself if plantations were further extended and 
economically used by individual efforts. 


SANDAL IN GUJARAT 
By Macannan Dusar, Forusr Ovvicer, Paranrer 


Summary.—The note describes how the author hag raised sandal trees in 
Balrampur forest, Gujarat. 


Twenty-two years ago. while working as Superitendent of the 
Baroda Model Farm, [ first came to know about Santalm album 
through a question asked by His Highness the Yuvraj of Mysore, 
who paida special visit ta the farm to see personally the working of 
the Borstal system. [happened to stand near two sandal trees and 
was asker whether we hid sandal growing in abundance in this part 
of the country. I was fold that the species growing at the farm was 
a good one and having regard to the appearance of the trees tb was 
suggested to me that sandal stood a very good chance of growing 
well in this part of Gujarat. Since then IJ was always on the lookout 
to collect further information and whenever I got a chance of seeing 
this tree, I used to make inquiries in the matter and take notes, 

From inquiries made from time fo time it was found that in 
Charotar (Central Gujarat) sandal grew in good number before the 
great famine of [900 in many villages, but gradually began to 
disappear through years of scanty rainfall, helped by a bye-law of 
the Baroda Government, under which sandal trees are considered te 
be State property wherever they grow. In the year 1919, when in 
charge of Vadgam Telisil (under Palanpur State), T again came across 
these trees in good numbers in Sendhni beat. The trees were mainly 
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growing on good loamy soil (saran land) which is low-lying and 
marshy. In this tract kamod (a very good variety of rice) and 
sugarcane (without irrigation) were standing and on the border the 
sandal grew in luxuriance in cactus (Opuntia dillenti) hedges. The 
trees were 10 to 15 years old and their number was more than 300 
atone place. The supervision work was done by the Forest Depart- 
ment. Sandal seeds were collected and were sown in suitable land 
with every care for three successive years, The efforts in this direction 
were not successful owing to various causes. 

Tn the year 1931, when the Forest Department (Palanpur State) 
was placed under my charge, T got the first and real opportunity of 
studying this tree. My predecessor, Mr. Gupchup, had made severa] 
attempts at growing sandal in the Balaram jungles and asa result 
of his efforts some 200 plants (one year old) were seen at various 
places. J examined each and every plant, their habits, mode of 
growth, and the various places where they were growing and directed 
my subordinates to change their methods regarding the wholesule 
scattering of seeds without rhyme or reason. It was found out that 
the most healthy plants were growing under ardusi (Adhatoda vasicu), 
a small shrub which grows naturally in abundance in marshy and 
sheltered places. In the next monsoon the seeds were sown according 
to instructions and a splendid crop of about 1,600 young trees was 
counted next year. From this 1 was led to deduce that there must 
be some kind of relation between sandal and particular sets of trees, 
A deep and careful study of the literature on the subject, particularly 
“The host plants of the Sandal Trees,” by Rama Rao, Conservator 
of Forests, Travancore, who has done special work in this line (Indian 
Forest Records, Vol. IL, Part IV), revealed the truth that sandal grew 
asa parasite on various kinds of trees about 144 in number. Rama 
Rao’s researches have been supported by Dr. Berber in his studies 
in root-parasitism, the haustorinm of Santalum album, Vol. I, No. I 
(Memoirs of the Department of Agriculture in India). Helped by 
this information, a series of experiments were planned and carried 
out in the forest nursery at Palanpur dealing with all available trees 
growing in State jungles for three successive years and the result of 
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my observations and experiments is as follows : 

(L) Sandal would not grow and survive as individual independent 
tree. 

(3) It must have a host-plant on the roots of which it 
feeds. 

(3) Sandal does take up some trees as hosts readily, while others 
are taken up in varying degrecs. é 

The following is a list of host-plants which were tried with sandal 
seedlings : 


[¥. B.—One hundred plants were sown with soeds of host-plants and sandal 
together and the results were noled after the seedlings were 12 mouths old-] 


No. Gujrati name Latin Per 
of host. aL NENeS cent. 

1. Shewe .. Seshania aeyyptica ., 2 ae 56 
2. Ardusi .. Adhatodu vasira —,. ee eee) 
3. Kapas ». Gossypinm arborium oe .. 26 
4, Thuver «. Omrntia dillenti .. = | 
5, Aso-palue .. Polyalthia longifolia ae is 20 
G. Medhi «+ Lawsonia alba a an 1B 
7. Bordi .. Zizyphus jujuba.. ae eo! 
8. Sibul .. Bombax malaharicum 2 ten 15 
9, ztmbli 2. Tenarindus indica ., aa ols 
LO, Val ». Dolichas lablab se a eee 
Ll, Mahude — .. Bassia longifolia ., ae a 10 
12, Sisaim .. Dalbergia sissoo 4 9 
13. dval ». Cassia auriculata .. ds be By) 
Lt. Lambde .. Melia azudirachta 8 
Wi. Kher -» afearia colechn ed tee 8 
16. Ambla «. Phyllanthus reticulatus 2 i K 
17. Avithe «+ steacia concinna g& 
18. Jambu +. Eugenia jambolana .. ‘e i 8 
19. Babul .. Aeceia arablea ai an ae 6 
20. Charoli .. Buchanania latifolia be Fe 6 
21. Amba .. Mangifera indica. a ae 4 


wo. Khakhro Butea frowloxe we 2 yy 3 


Bs 
23. Sag we Teelona grandis. ta sh 3 


Plate 44 
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SANDAL TRER 8 YRARS OLD WITH MOURA AS HOST-PLANT =< 
WITCH 18 NOW FLOWERING 
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In the next year, shevri (Seshunta aegyptica) was grown alone 
and when it was 3’ high sandal seeds were planted in the same pots, 
They gave splendid results. The sandal seeds germinate generally 
after a month and feed on their own food for some time and when 
their roots come in contact with the roots of shevri (which is at this 
period a very well developed plant with strong root-system) the 
union becomes permanent and the sandal acquiring new food gets 
strength and develops. There is another strong reason for selecting 
shevri as host-plant. In this tract (North Gujarat) the summer 
temperature in May and June goes up to 120°F. while in cold months 
there is frost and the temperature goes below 40°F. It has been 
observed that sandesra (Poinctana clata) is growing naturally in 
almost all parts of this country. In such a tract of erratic rainfall, 
which varies from 5” to 25” it flourishes and can be easily propagated 
from seeds and cuttings. Shepherds and wandering tribes use it 
for making sheds and enclosures. It does not suffer much from excess 
of cold or heat. Now shevri is a cousin of this tree. It is grown in 
Deccan for supporting betel vine which requires a very cooling and 
shady tree. Hence shevri is selected asa future host-plant for sandal 
in Gujarat where the land is sandy loam. It may not flourish in 
black cotton soil of South Gujarat. 

Effect of Frost—In the year 1934 there was a very serious 
frost and those sandal plants which were unprotected by other trees 
were wll burnt up. But after a month almost all the plants recovered 
and put forth new growth. It seems frost is not able to kill sandal 
completely though it may paralyse the plant for a time and retard 
its growth, 

Termination of seed.-—Under forest conditions the germination 
is very poor, about 8 per cent.- It falls an easy prey to rales and 
birds which are abundant in State jungles. 

Best season for growing.—The best season for growing sandal is 
June. The germination is best and the pests, rats and white-ants 
are not very active at this time. 

Age of Sandal—In North Gujarat thix tree grows very rapidly. 
In a space of three years, it becomes a. tree measuring 1 to 12’ and 
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begins to flower and bear fruit. The tree shown in the picture 
{Plate 45) is three years old and is just flowering. The host-plant 
is mogra (a Jassamine creeper) which grows wild in Balaram jungles. 
The mature treea in Sendhni jungles are 30’ in height with a girth 
of 36” to 48% The tree is considered mature for cutting after 20 
years when its oil contents reach the maximum. 


Prices Realised.- Some old trees were disposed of in my  pre- 
decesgor’s time and the price realised per tree comes to Ts. 40, 

New Plantation—Up to the time of writing these notes about 
2,000 plants (now recognised as trees) are standing in varions localities 
of State jungles. Tt is proposed to go in for a small scheme of sandal 
plantation in the canal area served by the Ganga Sagar tank, One 
irrigation square (40 bighus) is divided into five divisions, Every 
year 8 bighas will he sown with sandal (10’ X 5”) which will give about 
4,000 plants every year. The experimental scheme is for five years 
and at the end of this period the results will be noted and if found 
satisfactory it might be extended in future. Tt is proposed to grow 
shevri first by help of irrigation in the month of May and when the 
plants are 3’ to 4’ high sandal seeds will be dibbled atound the shevrt 
plants in the month of August. In all four full waterings will be 
given in a year. 


Note, We advise the author to read the observations of the Inspeotor-Gencral of 
Forests in his inspection note on Coorg on sandal and sandal plantations. [Hon. Hp.] 


OPEN TANK TREATMENT WITH ASCU 
By H. Trorrer, LFS, Urittzarron Orrreer. 

From time to time enquiries have been received at the Forest 
Research Institute as to whether Ascu can be used for what is usually 
known as an open tank treatment, ¢.c., soaking wood in a preservative 
without applying any pressure, 

The theory of an open tank treatment is that wood is first heated 
in the preservative and then allowed to remain in the liquid while 
the latter cools down to atmospheric temperature. The heating 
causes the air in the wood cells to expand, thereby expelling a certain 
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Nos. 2 AND 4 SHOW BILLETS SOAKED IN COLD 


NEGLIGIBLE. NOX. 1 AND 3 SHOW BILLETS HEATED IN WA 


SOAKED IN ASCU SOLUTION FOR ONE HOUR. 


Plate 46 


ASCE SOLUTION FoR 24 HOURS. PENETRATION 
R FOR HALF AN HOUR AND THEN 
PENETRATION FAIR BUT NOT COMPLETE 
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amount ofair from the wood. When cooling starts, the remaining 
air in the wood cells begins to contract and this antomatically sucks 
the preservative into the interior of the wood. 

Tt will he seen that heat plays an important part in an open 
tank treatment, and with creosote and other preservatives, which 
have to be heated for treating purposes, such a method of treatment 
can be very efficient, more specially with such woods as absorh 
proservatives fuirly readily (and with the sapwood of practically every 
timber), Ascu on the other hand has ta be nsed cold, since the 
heating of wood in Asou liberates certain constituents (such as tannins) 
from the wood, which tend to convert the Ascu solution and cause a 


precipitate. 

In a few preliminary experiments done in the Chemical Branch 
of the Forest Research Institute, it was found that boiling 6 per cent. 
Ascu, without wood, for an hour, and then cooling for 24 hours, 
resulted in a precipitate amounting to 0-02 per cent. of the Ascu. 
This is negligible, but when Ascn was hoiled for one hour wth wood 
in it and was then allowed to cool for 24 hours, the amount of 
precipitate increased to 12 per cent. This amount of precipitate is 
serious, and at oneo showed the undesirability of using the ordinary 
method of open tank treatment with Ascu. The question then arose 
as to how to get over this difficulty, 

The first thing tried was whether good absorption and good 
penotration could be obtained hy soaking wood in cold Ascu. Some 
round sapwood billets of about 3” diameter of chir pine and sal were 
therefore soaked in cold Agen for periods varying from 24 to 45 
hours. The absorptions ranged from 68 to 9:0 Ibs, per oft. but the 
penetration was practically #//, the best being ubout }” end penetra- 
tion and 1” side penetration. The penetration obtained can be seen 
in billets No. 2 (chir) and No. 4 (sal) in Plate 46 and Nos, 8 and 4 
(chir) and Nos. 7 and 8 (snl) in Plate 47. 

From these experiments it was quite evident that no effective 
treatment could be obtained by soaking wood in cold Ascu. The 
problem was therefore to discover some means of heating the wood 
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prior to soaking it in cold Ascu, so as to get. the effect of the “ vacuum 
action * of the cooling wood, but at the same time using cold Aseu. 

At the suggestion of the writer two tanks were placed side by 
side. In one was plain water which could be heated. In the other 
was cold Ascu. Chir and sal sapwood billets were again used for this 
experiment. The billets were first placed in the water tank and the 
water was heated for half an hour (15 minutes up to 98°C, and 
15 minutes boiling at 28° C.) to cause expansion of the air in the wood 
and also to remove some of the water soluble constitnents in the wood. 
At the end of this period the billets were taken out of the water tank 
and put in the tankof cold Ascu alongside forone hour. The resultant 
penetration was very hopeful but not complete. It can he seen in 
No. 1 (chir) and No. 3 (sal) in Plate 46. The question of the absorption 
of water by the wood during the boiling process is discussed later on. 

A further experiment was therefore tried. In this trial the 
billets were heated rapidly in the water tank for one hour (15 minutes 
up to 98° C, and 45 minutes boiling at 95° C.). They were then taken 
out and as before put in the cold Ascu tank for one hour. Theresult 
was astonishing. Penetration was complete throughout the billets 
and the absorption ranged from 30:2 Ibs. to 49°6 Ibs. per c.ft. The 
penetration in this case can be seen in Nos. | and 2 (chir) and Nos. 5 
and 6 (sal) in Plate 47. Such high absorption is not economical 
or necessary, and it was obvious that this time we had erred too 
much the other way. A third trial was therefore made. In this 
experiment the billets were heated slowly in water for 50 minutes 
(40 minutes rising to 98° C. and 19 minutes boiling at 98°C.) and 
were then placed in the cold Ascu tank as before for one hour, 

This resulted in practically complete penetration (vide Plate 48) 
but with absorption ranging from 8:0 Ibs. to 17-2 Ibs. per c.ft., the 
average for 8 billets being about 14} Ibs, per c.ft. By weighing the 
billets as they came out of the boiling water and again after soaking 
in.Ascu, it was possible to say how much of the total absorption was 
water and how much Ascu solution. The absorption of water was 
ahout 14 to 2 Ibs. per c.ft. so the actual average absorption of Aseu 
solution was in the neighbourhood of 12 to 13 Tbs. per ¢.ft.—a very 
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satisfactory figure for an open-tank treatment. By varying the 
boiling and soaking periods it would no doubt be possible to reduce 
the absorption slightly if it is considered too high, but, on the whole, 
the expeciment was extremely satisfactory and demonstrated beyond 
doubt that efficient open-tank treatment. is possible by the means 
adopted. A specially advantageous feature of this “ double-tank 
treatment ” is the extraction of tannins, etc., during the boiling 
treatment. This frees the surface layers of the wood of these 
chemicals which are partly responsible for the precipitate which is 
deposited when wood is heated in Aseu, and the heated wood goes 
into the cold Ascu tank in a fairly clean condition. This does away, 
to a large extent, with any danger of a heavy precipitate forming in 
the cold Asen tank due to hot wood being placed in the solution. 


Further experiments were tried on the same lines with chir 
heartwood scantlings, hut the penetration and absorption were 
distinctly poor, and the process is more suited to the treatment of 
sapwood. For such articles as fence posts and other round timber, 
the treatiment should prove simple and effective, and for those not 
wishing to purchase a pressure plant, it is x treatment which is very 
much superior to plain soaking in cold Asc or toa brush treatment. 

Anyone wishing to try it can easily work out for themselves the 
best times for boiling in the water and soaking in the eold Agseu. 
These times will vary with different species and different sizes of 


timber, but one or two experimental runs will soon demonstrate 
the optimum to give good penctration and good absorption. The 
experiments done were admittedly on a smal! scale, but the photo- 
graphs in Plate 47 show very plainly the tremendous difference 
between the cold billets soaked in cold Ascu for 24 hours, and the 
hot billets souked in cold Ascu for 1 hour, and the idea of a‘ double- 
tank treatment ” is recorded in this short article with the notion that 
it may be of use to those who wish to treat wood efficiently with Ascu, 
bat have no other means of doing it, 
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A NOTE ON THE BRIDGE OVER THE RAMGANGA AT 
KALAGARH 
By R. N. Branmawar, IBS. 


Approximately three-quarters of the forest produce of Kalagarh 
division is exported along the Ramganga valley road to Dhampur, 
At Kalagarh the loaded carts had to crass the river (a width of 
approximately 323’ stretch of flowing water at the commencement 
of the working season) with difficulty varying with the water in the 
river, The river crosses the submountain Kandi road at Kalagarh, 
There is always a lot of traffic along the road. The depth of water 
did not permit motoring across the river except for a short time about: 
the end of the hot weather so that moter cars from Kalagarh pro- 
ceeding towards Rammagar had to go up to Boxar and down again 
by another road covering a total distance of 14 miles to be able just 
to go across the tiver opposite Kalagarh. Considering all these the 
necessity ofa bridge at Kalagarh had been keenly felt, all the more 
when roads in the forests had been improved te permit motor traffic 
and the formation of the Hailey National Park is going to result in 
keener demand for greater facilities for motoring. 


The construction of the bridge was therefore decided upon but 
due to financial stringency very limited funds were available. The 
requirements for the bridge therefore were : 

(1) Low initial cost. 

(2) Low cost of upkeep and of re-crection in future years, 

(3) Safety. The bridge shonld bs strong enough for heavy 
loaded lorries to pass over in safety and for regular heavy 
traffic of loaded carts and camels, 

(4) Easy to erect and dismantle at short notice. 

(5) Simple in design so that there be no possibility of error 
when erected hy local illiterate contractors or under 
lower subordinates. : 

Keeping in view the above requirements the bridge shown in photo- 
graph No. 3 (Plate 50) was erected at a cost of Rs. 520 to span a 
wilth of 323° ; the height of crib piers averaging a little over 5 feet, 
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o Fig. 1 
SHOWS TILE SHAPE OF THE CRIBS 


Fig. 2 


SHOWS THAT TOP LAYER WAS LEVELLED AND WALL PLATES PLACED TO SULCORT 
ROAD-BEARERS 
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Fig. 4 
A CLOSER PHOTO OF THE CRIBS AND THE DRIDGH OPENED TO TRAFFIC 
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The material required for the crib piers was sal wood fore (axed 
round timber with sapwood removed) of lengths 9 and 13’ and round 
iron bars 5’ and 6’ long and L” diameter. 

Holes of 1} diameter were bored with an auger near the ends of 
the tors, the distance between the holes being kept at 12’ centre to 
centre for 13’ long tors, and 8’ centre to centre for 9 long dors. These 
distances between the holes may be kept as desired but once decided 
upon should be kept accurately constant if trouble-free erection is 
to be ensured. For this a split bamboo with small holes bored was 
used as a measure to mark out the centres of the holes in fors and 
with this an ordinary carpenter found no difieulty to attain accuracy, 

The actual erection of cribs was very easy. The end cribs 
made just outside the water line were rectangular, Two 9! long tors 
were placed at right angles to the direction of the current at 12’ 
distance. Across these were placed the longer 13° tors so that their 
holes were just above those of the shorter ¢ors. Four iren bars, one 
at each corner, were then passed through the holes and hammered 
down to a small depth in the river bed keeping these in a vertical 
position, Alternate pairs of 9’ long and 13’ long tors were then lifted 
up, the iron bars passed theough the holes and the tors lowered down 
to rest on the previously fixed tars. 

For the cribs in between the end ones, the main hody of the 
erib was rectangular but a triangular projection was added to break 
the foree of theeurrent. Photograph No. | (Plate 49) clearly shows 
the shape of these cribs. As before two short tors AB and CD were 
placed at a distance of 12’ followed by two long tors and iron bars 
passed through the holes. After this a 9’ long for was fixed over 
AB while on the other side upstream an iron rod was placed at E, 8’ 
from the points Cand D and two tors 9° long CE and DE were passed 
through iron bars at C, D and E. Subsequently two long tors were 
fixed alternating with three short fors as before. The final pair of 
two short dors acts as wheel guards. 

The framework of a erib ean be erceted in about 20 minutes. 

As the bed of the river is not always level, any of the corners 
can be raised by first placing a block of wood of requisite thickness 
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through which the iron har is passed. Tn practice some of the tors 
are received longer than necessary and their ends are cut off to make 
the fors to proper length. The cut-off ends are quite suitable for 
raising any of the corners for levelling the cribs. In any case one 
such piece is required at KE. 

Alayer of splitwood from miscellaneous species was then laid 
against the éory on the inside of the cribs and these were then filled 
with river boulders. The top layer was levelled and wall plates 
placed to support road-bearers. (Photograph No. 2, Plate 49.) 

Sal and miscellancous poles were used as roa-bearers, 8 to 1 
side hy side per span. Splitwood and grass was spread across the 
road-bearers and a top dressing of sand and small gravel completed 
the road surface, 


The bridge had 15 cribs, with spans 13’ to 14’ except a middle 
span 18’ to permit bamboo rafts to pass under the bridge, The total 
length of the bridge including the approaches was 383" and exeluding 
approaches 323’, ‘The cost incurred is as follows: 


Rs. a. p. 
(1) Cost of 80 iron bars (73 only ngsed) se . 589 9 0 
(2) Railway freight and carriage to the site . 4400 
(3) Cost. of sal girders and sal fors a . 8 6 0 
(4) Carriage of the above . . -- 8 4 6 
(5) Girders of miscellaneous species #3 - 420 0 
(6) Boring holes in tors a « 1212 0 
(7) Erection of 15 cribs and aplitwood on the sides to 

hold boulders 22.8 0 

(8) Walls for approaches and filling in iabwent std 
filling honlders in cribs, 8,564 ¢.ft. at 1/8/-% .. 128 7 0 

(9) Splitwood and grass over girders and top dressing 
of eatth and small eravel. . ie » 3860 0 
(10) Contingencies oe ae bis 5 4 0 


Total 
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If the timber (tora) had been purchased from contractors at 
current rates instead of preparing departmentally an increase in cost 
by Rs, 50 should have occurred. On the other hand suitable boulders 
that are usually found at site had this yeat to be brought from long 
distance and in normal years a saving at least of Rs, 50 should have 
resulted under item (8) above. The above amount (Rs. 520) 
therefore represents the cortect cost. 


The cost of dismantling and re-erection in future is estimated as 
follows : 


Rs. a. p. 

(1) Renewal of sa] dors (maximum average 10%) to be 
purchased from contractors ad . 2 0 0 
(3) Girders-- miscellaneous species a - 3860060 
(3) Erection of cribs oe 6 ~ 22 8 0 
(4) Filling cribs, approach walls and filling in between 100 0 0 


(3) Splitwood and grass over girders and top dressing 


of earth, etc. ae "i . 80 0 0 
(6) Contingencies, say a e8 . 7890 
: 215 0 0 

(7) Cost of dismantling at the end of the working season 
and storage of timber... a4 . 10 0 6 
Total recurring expenditure .. 225 0 0 


While no great skill is claimed for evolving the type of bridge, 
it fulfils all the requirements, vz. low initial and recurring cost, 
simplicity of design combined with adequate strength. The iron 
bar passing through the tors is never likely to be subjected to a 
shearing force enough to cut throngh the 1” diameter bar. The force 


on the fors is very smal] and due only to the side thrust of a layer 


of the round boulders next to the tors, The foree of the current 


varies and though when Ramganga is in floods such temporary 
bridges cannot be expected to stand against it, the bridge in fact 
has heen tested under the extraordinary floods of 11th February 1937 
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when two very strongly built standardised bridges were damaged 
and two ordinary bridges completely washed away. The approaches 
of the Kalagarh bridge wallings and fillings were also washed away 
and due to the knocking of bamboo rafts against the cribs (57 rafts 
washed away in the floods) the projecting iron rods were bent, the 
cribs, however, remained intact. Tt shows that the bridge may be 
strong enough for normal requirenients. 

Photograph No, 3 (Plate 50) shows a bird’s-eye view of the bridge, 
No. 4 is a closer photo of the cribs and the bridge opened to traffic. 


SUPPLEMENTARY NOTE BY Mr. KE. A. Suytures, LFS. 

This cheap but serviceable bridge withstood an exceptionally 
heavy cold weather flood in February 1937, when a number of large 
bamboo rafts and other flotsam and jetsam jammed against it. 

The flood topped the bridge, washing away some of the road 
anrface and approaches, but beyond hending one or two of the iron 
hars, no damage was done to the structure of the bridge itself. This 
was an execptionally severe test, and Mr. Brahmawar deserves 
great credit for designing and erecting a cheap bridge to withstand 


it successfully, 


ARCHAIC FOREST TERMINOLOGY 

Language isa mysterious organic thing, ever reaching out to fresh 
expressions and discarding old ones as silently and unobtrusively 
asa tree flaking off its bark. The new and audacious word of to-day 
becomes to-morrow’s commonplace, [n forestry, we have our 
* recruitment” and “ seeding” years, out “ whips’? and “ pre- 
germination beds,” nursling expressions that would raise the bushy’ 
eyebrows, if not the wrathful questioning, of past generations of 
Conservatorial giants, But let us, in turn, have out laugh over the 
phraseology current amongst those older age gradations, 

One Buchanan. not actually a forest officer, for T quote him in 
the year 1813—writes of * ligneous plants,” The expression sounds 
wooden enough to the modern ear, A Public Works Department. 


1937] STALKING BARAL IN UPPER BASHAHR ul 


report of 1869 talks of forests “ which are too closely packed ” and 
of trees having “clean barks and fine heads ;’? may be the conscien- 
tious compiler wasa dog lover. The august Brandis, as T. G. F., 
refors to * maiden" trees, meaning with Victorian nieceness rather 
than nicety, trees arising [rom seed as opposed to coppice! There 


is more than a trace of Victorianisin, too, in his saplings “ sound 


“ 


at heart “and ina near contemporary’s “unsound and languishing ” 
class IT stems. A little later we find Beadon Bryant deploring a 
forest having been © bullied,” an old-school-tie expression unlikely 
to bring a blush to the exploiter’s cheek. 

Nearer to our time, Fisher (1898) writes of “ calculations of the 
capability,’ a pleasing alliteration that the War generation has 
dropped. Let us, however, keep all the capability we can muster 
and so prove ourselves worthy descendants of those pioneers of our 
craft, 


FR. 


STALKING BARAL IN THE UPPER BASHAHR FOREST 
DIVISION 


By Harr Srxat, PRS, 


The haral (Ovis nahira) isone of the most coveted trophies of the 
Upper Bashahr forest division in the Punjab, This division, which is 
situated for its greater part in the inner Himalayas, is remote from 
civilization. Apart from its sparse and primitive population, very 
few travellers ever penetrate into its desolation --it commands a 
vast expanse of country, rich in game, Himalayan ibex, thar and 
red bear may he mentioned in addition to baral. 

Tmmediately on joining this division baral occupied the upper- 
most place in my mind, This mountain sheep is unquestionably 
very difficult fo approach and to shoot, and those who venture into 
the wild and dangerous regions in pursuit of this wily animal have 
to be well equipped with courage and endurance, Gifted with keen 
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vision and a highly developed sense of amell, the baral seems to have 
a sixth sense by which he will defeat the most careful stalking. To 
him man is publie enemy No. 1, and he sniffs danger in every tainted 
breeze. With the slightest suspicion the whole herd will vanish 
quietly as though into an ethereal mist. 

Apart from a few shikaris, snow leopards and avalanches may 
be included in the list of their enemies ; the latter two taking a heavy 
toll every year. 

Their vertical migration varies from 10,000’ upwards up to the 
grass limit which in many cases is 17,000—18,000’. With the 
receding snow in summer they vanish into the high and bleak 
mountains where the only growth is coarse grass and straggling 
juniper on which they thrive. With the first fall of snow in October. 
when the high level grass dries up, they make their downward move. 
From the nature of their habitat the baral may live a long time 
without ever seeing a human being. 

With such characteristic habits the pursuit of so elusive an 
animal demands not only a sure aim, but all the qualities of the 
practised mountaineer whose constitution is proof against the rigors 
ofa severe climate. Unfortunately the latter quality is somewhat 
at a discount in my case. But being so favourably stationed and 
so interested in the tales of daring exploits on the highest and wildest 
mountain peaks, told hy the old local veterans, I felt the love of wild 
sport too strong to resist. 


Immediately after the expiry of the usual close season, and 
having gathered locally the necessary information as to the best 
hunting ground, the first week of October found me plodding up the 
beautiful valley of the Baspa river, with a brief but indispensable 
outfit. This river, which separates the famous and holy Kailas 
mountains from the Dhauladhar range of the Great Himalayas, flows 
into the Sutlej three miles above Kilba (6,500')—my headquarters, 
The vegetation along this valley is characteristic of the transitional 
helt between the wet and the dry zones, Pinus gerardiana, Quercus 
ilex, Proxinus aanthoryloides and Olea euspidata cover the lower 
slopes, while higher up Cedrus deodara, Pinus excelsa, Picea morinda, 
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Abies webhiana and Betula utilis occupy their respective belts. Amongst 
the shrubs Plectranthus rugosus, Daphne oleoides and Artemisia spp., 
deserve mention, From the Raturing Obstruction up to its con- 
fluence with the Sutlej (8 miles), the Baspa river onseares through 
a deep forest gorge, but bevond Ratzring the narrow valley ends 
abruptly and then expands to form one of the most magnificent 
beauty spots in India, if not in the world. Its picturesque, flat and 
fertile fields, dotted with beautiful green walnut trees and comfortable 
but primitive huts, is a memory to be treasured. As we proceed 
up the valley the trees become more and more stunted and gnarled, 
gradually and imperceptibly, till at about 12,000’ they disappear 
altogether. Straggling birch forest marks the last stage of tree 
growth. It is from this place onward that we begin to look for our 


quarry whose habitat extends throughout the valley to the Tibetan 
border. 


Three days march from Kilba brought me to the last grove 
of birch along the tight bank, 9 miles further up the valley from 
Chhitkal—the last village. Here the climate is very cold and mili- 
tates against any agricultural pursuits except the grazing of sheep 
and goats, Chhitkul is 28 miles from Kilba which in turn is 126 
miles from Simla, thus making a total trek of 166 miles, every inch of 
which has to he covered either on foot or on a pony. It is interesting 
to note here that baral are plentiful in the hills on the right bank of 
the river, but on the left they are almost entirely absent. 


I was up betimes the morning following my arrival in camp, 
after a fair night's sleep on a bed of boughs. The atmosphere was 
crisp, pare and exhilarating. The sky was deep blue with here and 
there a feathery cloud gliding lazily over its surface, The conditions 
being ideal, I set off after my quarry at dawn taking with me two 
local guides, 


At 10 o’clock, when we reached 14,000’ no game had been sighted 
although fresh baral spoor had been seen. Feeling somewhat tired, 
I passed on my rifle to onc of the men, as I felt it to be an unnecessary 
encumbrance till the quarry was seen. 
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At about 11 o’clock suddenly one of the guides sank slowly to 
the sround and, as we followed his example, I noticed two baral 
grazing in a shallow corrie above, immediately grabbed my rifle 
and under cover of a rock commenced stalking, an undertaking which 
was exacting to a degree and hack-breaking almost past endurance. 
When my hard labour for about an hour placed me within. shooting 
range and [raised my rifle to enjoy the long waited shot, TI found the 
place absolutely deserted. ‘They had already disappeared as though 
into thin air, If so happened that when I was half way up after 
sighting them, a gentle breeze had placed them on my lee, and on 
getting my wind they quietly slipped away. My disappointment 
can be better imagined than described. I beckoned to the men who 
on joining me remarked that it was only my ill-luck that had pre- 
vented me from obtaining a good head. 

We continued working uphill until we reached the grass limit 
(about 17,000’). Ahove this the country wasestrewn with broken 
shale, and there was no possibility of finling any game, Tired and 
weary to the last degree we flung ourselves on the ground for a 
breather, At about 2 o'clock the clouds began to gather and being 
threatened with drizzle and sleet we commenced our downward 
journey through a more promising tract. Hardly had we descended 
a couple of thousand feet when we caught sight of a flock of haral 
resting in a side nalla, It is the habit of this animal to enjoy a few 
houre’ rest in the day between 12 to 4 o’clock after he has fed well, 
and while the rest of the herd is asleep, the sentry remains ever 
watchful for any possible enemy. A long but unpleasant crawl on 
a steep stony slope brought me within about 300 yards of them. 
Further stalking was impossible without exposing myself to their 
sentry. One of the guides who was sharing the brunt of stalking 
with me advised not to take a chanee from such a long distance. 
Evidently he was used to the old muzazle-loader capable of pasting 
the victims from short distances, As lie was busy administering 
admonitions,“ bang ”’ went the 235 grain bullet from my ‘875 
Magnum. “ Over him,” was the quick whisper. The whole flock— 


nine of them- huddled together in confusion, giving me another 
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golden chance. The second shot evidently went hone. One of them 
began to sway and finally collapsed, the bullet taking it through the 
heart, The sentry suddenly started galloping uphill with the rest 
of the followers, but before they disappeared T emptied my magazine. 
One more broke off from the rest, tried to balance himself for some- 
time and then a heavy thud announced his arvival at the bottom of 
the chasm below, Tt was now five o'clock and with great diffienlty 
we managed to eatry only one to the camp, leaving the other to be 
fetched the follawing morning. Weary to the bones we reached 
camp at about 8p.m., where a comforting birchwood fire greeted us, 


FOREST POCKET BOOK 
By 8. H. Howarn, LFS, 
47H Epition, 1937 


(Price Rs. 2-4-0, Superintendent, Printing and Stationery, Allahabad, 
UP .. India.) 

Mr. Howard must feel justifiably proud of having brought ont 
the fourth, revised, and enlarged, edition of his Forest Pocket 
Book to mect the growing demand amongst forest officers as well 
as the general public for this book. This handy little compendium 
(small enough to be slipped into any tunic pocket) was first published 
in 1927 and the call for its second and thied editions came within a 
year of publication which indicates its immense popularity. Although 
much progress has been made in all branches of Forestry since the 
last. edition was published in 1928, the author was of the opinion 
that a complete rewriting of the hook was not absolutely essential 
at this stage. Accordingly, “ suggestions which necessitated entirely 
fresh work have been omitted, while those which consisted in revision 
or expansion of old work have heen included.” It is interesting to 
note that. the silvicultural parts of the pocket book have been trans- 
lated into Hindi. 

The older editions had provoked considerable interest and a 
comprehensive review was published in the Jadian Forester for 
December 1927, 
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The general get-up remains as attractive as before. No new 
item has been included under the chapters on Artificial Regeneration, 
Tmportant Species, Misecllancous Silvieultnral Matters, Engineering, 
and Miscellaneous (General). The greatest addition has been made 
in the yield, volume and outturn tables under Chapter TV, where 
haifa dozen more species have been added, viz. Bombax malabaricum 
Holoptelea integrifolia, Pinus excelsa, Quercus incana, Trewia 
nudiftora and Acacia catechu. Under Chapter V on Utilization, there 
have been two useful additions on “* Ascu Preservative’? and 
‘Specifications for Wooden Poles.” All these addenda are the 
results of work at the Forest Research Institute, Dehra Dun, which 
the author has thankfully acknowledged. Notes on “ Poisonous 
Snakes” under Chapter VII have been considerably improved upon 
and rewritten by Mr. Shebbeare. The section on“ Forest Telephones” 
has purposely been omitted, but in its place the inclusion of a very 
short note on Forest Photography would have been useful. 

Mr. Howard modestly called it “a short text-book for rangers ” 
but, as it has brought practically all “ the salient points into a 
compact form,” all classes of forest officers have found it both 
interesting and illuminating as a practical guide to major forest 
operations, It is an invaluable companion to the average forester 
and should be his constant companion in the forest. 


2 


J.N. 8. G. 


RESISTING DROUGHT 
By R. J. Vaw Reenen, B.A. (GovERNMENT Printer, Prevorta). 


The author has served on the now historie South African Drought 
Investigation Commission and is Chairman of the Irrigation Com- 
mission for the Union of South Africa, so he can speak with great 
authority on this subject. The object of this book is to place before 
farmers and teachers the findings of the Drought Investigation 
Report which is now out of print and is in any case too voluminous 
for the layman to tackle. The book explains very clearly the various 
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phases of drought and its causes, and emphasises the lesson which 
is so very badly needed in India, namely, that the root cause is not 
so much vagaries of climate as a gross misuse of the land. South 
Africa is largely a pastoral country so the major share of the blame is 
put down to continued overgrazing or overstocking, which has slowly 
but surely destroyed the plant cover and introduced a fatal regime 
of accelerated soil erosion. 

Other phases of farming affected by scarcity of water are also 
discussed and many interesting statistics are quoted. Some of the 
most convincing are those showing the disastrous rate at which 
expensive reservoir projects are being silted up and rendered useless 
through the dumping of silt washed off the overgrazed pastures. He 
pleads with the individual farmer not to wait for Government to act, 
but to do each what he can on his own land to stop the evil and 
conserve the soil, which is the farmer’s intrinsic and basic resource. 
This is advice which can be equally well presented to the Indian 


cultivator, 
R. M. G. 


FORESTRY YEARBOOK ISSUED BY THE INTERNATIONAL 
INSTITUTE OF AGRICULTURE 


INTERNATIONAL SraTis11cs OF FoRESTS AND Forest Propvors 


Given the close connection between agriculture in the widest 
sense and forestry, the International Institute of Agriculture at 
Rome has always paid special attention to the latter, The Assembly- 
Genoral of 1922 laid particular emphasis on the importance of an 
international service of forest statistics and invited the competent 
organs of the Institute to gather the necessary materials from the 
various countries in order to complete, unify and centralise such 
statistics. The first publication of the Institute on forest statistics 
appeared in 1924 under the title of Forest and Forestry Statistical 
and other (Information for ceriain Countries. The essential data from 
22 countries (17 European, Canada, the United States, Japan, Algeria 
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and French Morocco) were collected to form the basis of an inter. 
national forest statistics. From the beginning the great difficulties 
of such statistics, given the diversity of the respective national 
statistics and often the imperfect definition and classification of the 
data, were apparent. 

In view of the growing interest of Governments and students, as 
was clear from the resolution of the First World Forestry Congress in 
1926, the International Institute of Agriculture undertook a series of 
preparatory enquiries for the purpose of eliminating the obstacles to 
international forest statistics. Since students may obtain forest 
statistics only with much difficulty and the consultation of numerous 
publications, often difficult of access, the Institute decided to publish 
the existing data, even with the unavoidable gaps. It did this also 
with a view to shedding some light on these very gaps in order to 
enable them gradually to be filled and, on the suggestion of the 
Agricultural Economic Committce of the Institute at its session of 
Statistics for 1929-30 and in that for 1980-31, there appeared in an 
appendix forest statistics for 20 and 30 countries respectively. The 
statistical data, collected for the most part from Government depart- 
ments, were published by countries but regrouped according to a pre- 
arranged plan to enable them subsequently to be brought together 
easily in a general table. In these two preparatory publications 
the trade in wood was not taken into account. 

The available forest statistics are gradually increasing so that 
in 1932 there were statistics for 52 countries in some year near 1932. 
At the same time there were also compiled statistics of imports and 
exports of wood for 18 countries during the eight years from 1925 to 
1932. In this relatively favourable position the International Insti- 
tute of Agriculture decided to publish the first International Yearbook 
of Forest Statistics in 1932. In this Yearbook there appear for the 
first time general tables comprising a large number of countries and 
referring to (1) the area of forests ; (2) the distribution of forest area 
according to classes of holding ; (3) the distribution of forest area 
according to species ; (4) the growth and production of wood by year 
and (5) trade in wood. 
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The material collected for the second Yearbook is already so rich 
and the experience acquired in the utilization of the data, has so much 
grown that the number of general tables has increased to such an 
extent that it has become necessary to publish several volumes. The 
first volume of the International Yearbook of Forest Statistics for 
1933-35 has already appeared and includes all the European countries 
and the U.8.8. R. The statistical data collected and elaboration 
in this volume are grouped in two large classes, namely, forest 
statistics and statistics of the trade in wood. Each of these classes 
is sub-divided into two sub-groups ; general tables and detailed tables. 
The basis data of the Yearbook are, of course, those given in detail 
for the different countries for forests and for wood trade. Of the 
327 pages, almost 100 are devated to forest statistics and another 
100 to imports and exports, while the remaining pages are devoted 
to general tables. The forest statistics of the different countries 
refer, as far as the national statistics allow, to the following subjects : 
the cxtcnt and composition of forest lands, ownership and manage- 
ment, distribution of forest according to species and age, volume of 
wood existing in the forests, annual growth and production of wood. 
Tn some countries there are also other special data. The data for 
trade in wood include all the more important rubrics of international 
trade expressed in metric tons and for the more important, in cubic 
metres, for the period 1930-34 (1930-35 in the general tables). Given 
the great diversity of the units of measurement, a great many 
reductions have to be made. ables of the coefficients used for this 
purpose precede each chapter in the trade scction in order to aid the 
reader in making comparisons. The indication of sources at the enc 
of cach table of forest statistics for the different countries is of the 
greatest utility to the student, 

With the Forestry Yearbook of 1932 and the first volume of the 
Yearbook for 1983-35 what will no doubt be a long series has been 
successfully begun and these Forestry Yearbooks, becoming increas- 
ingly accurate and complete, will give an exact picture of silviculture 
in the different countries, The International Institute of Agriculture, 
while publishing the Forestry Yearbooks, continues its work of 
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perfecting and unifying forest statistics, collaborating for this purpose 
with the International Institute of Statistics and the Committee of 


Statistical Experts created under the International Convention for 
Economie Statisties of 1928. 


72 INDIAN FORESTER { Octonrr 


EXTRACTS 
AFFORESTATION FOR VILLAGES IN THE PUNJAB 


By R. Mactacan Gorrim. 


Dr. R. Maclagan Gorrie, Indian Forest Service, in the course of 
the broadcast talk on‘‘ The Punjab’s Fuel Supply,” from the All- 
India Radio, Delhi, on Monday, said : 

Many years ago an officer, named McConochie, who was Deputy 
Commissioner of Gurgaon, decided that asa punishment a certain 
offender should create a forest rakh by enclosing and protecting some 
of his own waste land. Twenty years later this same man sold the 
wood from this ratd as fuel and from the proceeds married off both 
his son and his daughter. It is a pity that all magistrates’ sentences 
are not as productive of good as this one was. 

What do we need fuel for? Could we not get on quite well 
without it? In the cold Punjab winter those who can afford it use 
a fire for warming the room, but even the poorest in the land need 
fuel all the year round for cooking. In addition to ordinary cooking, 
milk has to be kept hot all day and other dishes such as dal and 
gowara have to be kept simmering for long hours. In the towns 
charcoal from wood and Bengal mineral coal are being used and 
very large quantitics of cow-dung are burnt, bub for ordinary 
household cooking wood is always necessary. The wood supply is 
precious beeause there is so little of it and the easiest substitute 
is dried cow-dung. It is a common sight almost everywhere in 
India to sce these dung cakes drying in the sun. 


Farmyarp Manure, 

Many a time in the course of touring I have asked villagers why 
they burn cow-dung instead of using it for their fields and the reply 
is always the same: “ Sahib, we know it onght to go to the fields, 
but we must have something to burn.” 

The bad effects of the burning of cattle manure are not fully 
realised, Farm crops cannot be grown without constant manuring 
and, if the fields are deprived of this source of plant-food, they will 
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deteriorate from year to year and produce crops poorer both in 
quantity and quality. The best manure of all, and the only one 
readily available to the Indian farmer, is farmyard manure, When 
this is used for burning, the fields are starved, The agriculture of 
India can never be put ona sound footing until this destructive and 
wasteful habit has been stopped and the manure is used to enrich 
the soil. 


But the burning of cow-dung cannot be prevented unless the 
villagers have a cheap and plentiful supply of wood to burn. This 
surely is an excellent reason for starting village plantations, which 
will produce wood fuel and so save the cow-dung for its proper use 
as the food of the soil. If the earth is deprived of her food, she will 
no more do her work than men or cattle if deprived of their food, 
but there is a simpleand effective cure, namely, the creation of village 
forest plantations. 

Another source of fuel is the collection of straw, twigs and weeds. 
This burning of vegetable rubbish is another wasteful habit, because 
it would be put to far better use in the compost pit to increase the 
manure supply. 

Areal ceonomy in the use of all fuel is the hay-box. This is a 
grand means of keeping milk and other food hot for many hours. 
Theonly fuel wanted there is to bring things to the boil before being 
popped into the hay-box. 


CHARCOAL, 


To turn to the charcoal supply, it is not every wood that makes 
a good charcoal. Of the hill forest trees, the pines and firs make 
poor charcoal and only the oaks are good. Of the plains species, 
shisham makes probably the best charcoal in the world and kikar 
and mulberry are also very good, so this explains why it is casier to 
get good charcoal in the plains than in the hills, 

The charcoal supply for the larger hill stations is often brought 


very long distances hy the charcoal burners themselves and sold so 
cheaply that: it is difficult to see how those people can make a living. 
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Tn the canal colonies the early settlers had a supply of wood at 
hand in the slow-growing thorny jand and phulai trees of the scrub 
jungle, which had to be felled to make way for the new fields and 
farms. This supply gradually hecame exhausted as the virgin soil 
was brought under the plough. The present supply comes from the 
last relics of this thorn serub, but it is not sufficient for the growing 


population, so that any roadside or canal-bank trees which are sold 
fetch a high price. In these canal colonies the Forest Department 
has made several plantations where trees are grown as an irrigated 
crop in just the same way as cotton of sugarcane, except that it takes 
several years to produce a crop of wood. 


Inrerestine History. 

These plantations have an interesting history. The first was 
started at Changa Manga in 1866 to grow firewood for the locomotives 
of the newly built railway to Multan and, after experimenting with 
many different trees, success was obtained with shisham. This found 
a good market both for timber and fuel. 

Forty years ago, however, mulberryinvaded the place and spread 
like a weed; the more it was cut down the better it grew. It was 
considered worthless until an enterprising Punjab Captain of Industry, 
Sirdar Ganda Singh Uberoi, thought of trying it for hockey sticks. 
{t has now surpassed shisham in valuc and is the mainstay of the 
flourishing sports goods manufacture of Sialkot. 

Most of the plantation output continues to be used as firewood 
and ‘this forms the main supply for Lahore and Amritsar. This 
plantation yields a profit to Government of about Rs. 12 per acre 
per year and has already paid for itself several times over, which 
shows that cven in competition with farm crops, wood is quite a 


paying proposition. 
Damace BY GRaAZIERS. 


Without the help of irrigation the growing of firewood is, of 
course, a slower business and in most of our foothill jungles the fire- 
wood is greatly reduced by the graziers, who ruthlessly hack and lop 
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trees to the very top in order to obtain food for their goats, sheep, 
camels and buffaloes. When a tree has been deprived of its leaves 
and reduced to a bare and mutilated trunk, one can hardly expect 
it cither to put on any fresh growth uf woud ur lo protect (he soil in 
its vicinity. 

Nature uses trees to keep the soil in the condition of a sponge, 
so that forest soil is capable of soaking up and storing a large pro- 
portion of the rain which falls upon it. However, if the plants on the 
ground are constantly grazed and the tree-tops are cut away, the 
forest can no longer function in storing water and increasing seepage 
to the deeper layers. 

Tt should be realised that the production of timber and firewood 
cannot be satisfactorily combined with grazing ; in fact, uncontrolled 
grazing is the very worst and most uneconomic use to which any 
forest can be put. Proper protection against grazing is essential if 
any plantation is to succeed. This is not to say that the domestic 
animals will not profit from such closures; on the contrary, the supply 
of cut fodder, both of grass and the leaves of edible trees, is much 
better from a protected plantation than from the same ground under 
common grazing. 


Cnier OBsEcTIONS. 


The chief objections te the planting of trees in village lands are : 
first, that no land is available for planting; second, that the villager 
cannot afford to plant trees ; third, that the shade of trees injures 
his crops. 

To deal with cach of these. First, the land for planting. There 
is no doubt that the zamindar has not enough plough land for his 
needs, but in most villages there is a large area of grazing common 
which is practically unproductive at present because it serves to keep 
alive a large herd of miserable thin cattle, useless because they give 
neither milk nor work, and merely rob the more thrifty cattle of their 
ration. Tf a third or even a tenth of each village grazing common 
was planted with trees, it would produce not only firewood and 
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timber, but also a better supply of cut fodder. What is required is 
not more land, but a more intelligent. use of the land already 


there. 


Cost or PLANTING. 


Second objection—the cost of planting. The trees can he grown. 
by sowing seed direct on the ground, or by growing small plants in 
a nursery until they are ready for transplanting. In either case it 
does not require a cash outlay, but only some labour which the 
villagers themselves might give free in seasons when they are nob 
busy in their fields. The heaviest expense is likely to be fencing, 
put this ig worth doing. The sowing and planting season is at the 
beginning of the monsoon, but the erection of fencing and the pre- 
paratory digging of planting holes could be done at any season when 
the zamindar could spare the time. 


Third objection—the shude of trees injures crops. Hedgerow 


timber is a great feature of the English countryside, In many 
Punjab districts also a great deal of timber, firewood and fodder is 
produced from single trees growing on the field boundary or terrace 
walls. Admittedly, such trees do interfere to some extent with the 
crops below them. The sandier the soil and the less the rainfall, the 
gteedier are the tree-roots in competing with the farm crop for soil 
moisture and nourishment, But the produce of the tree is just as 
necessary to the farmer as his wheat is, so that some ground may 
legitimately be given up to the growing of trees, Actually, if the 
trees were grown in a plantation and not scattered in the hedgerows, 
they would no longer compete with the field crops, and this objection 
would be forgotten. 


There are also many odds and ends of waste ground round every 
village and along roadsides, pond-sides and mounds, where quite a 
lot of trees ean be grown, but probably very little will be done in this 
way until there is some organisation in each village to provide for 
such things. The need for this type of village organisation is very 
great indeed. 
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DIsFORESTATION. 


One of the chief causes of disforestation is the constant lopping 
of branches to make dry thorn hedges to protect the fields from 
animals. Tho amount of material used in this way is enormous 
becatse these hedges rot and have to be renewed each year. 


A more sensible method of fencing is to use live hedge plants 
such as the éaur or prickly pear, the common pladai thorn tree and 
the agave (known variously as century plant, Spanish bayonet, or 
aloe). In certain parts such as Hoshiarpur the agave is already 
much in use and forms a most satisfactory hedge, because it is easy 
to plantand needs very little attention for many years. This plant 
is the source of sisal hemp fibre, and research work in the Punjab 
University laboratory is being done under the direction of Professor 
Bhatnagar, who hopes to establish this fibre as a village industry. 
The Forest Department is trying to increase the stock of this plant 
in order to provide for distribution of plants to villagers who are 
prepared to use it for hedges. 


Recent developments in the United States have focussed atten- 
tion upon the part which forestry can play in the better manage- 
ment of farm lands. A great many trained foresters are now 
employed hy that Government to help the farmers to grow their 
own plantations of trees. The policy there is to plan each farm 
community so us to make the best use of all land and this naturally 
includes the growing of trees in shelter belts, which will reduce the 
drying effect of wind on farm crops, and the planting of all ground 
which is too steep or too poor for crops or grazing. A privately 
owned farm plantation is there called a ‘ wood-lot,” and happy 
is the man who has one on his farm. 


The forester has become 2 very necessary person in every American 
farming community and it is to be hoped that he will also find a 
place in the Punjab village, because afforestation of a part of the 
uncultivated land would solve many of the samindar’s present 
problems.—The Civil & Military Gazette, April 28th, 1937. 
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THE KARDHAI COPPICE-WITH-STANDARDS WORKING 
CIRCLE 


(AREA—26,830 AcRES) 


(Latract from the summary of the Working Plan for the Thansi 
Forest Division) 


This consists of the more or less pure kardhai Anogeissus pendula 
forests of the Mau, Jhansi and Talbahat ranges, and is sub-divided 
into eleven felling series, 


The silvicultural system is coppice-with-standards, The rotation 
is 30 years in all the felling series, estimated to give a crop just under 
5" diameter. The yield is regulated by aren. 


The method of felling is to coppice everything not more than 
6” above the ground. ‘Thitty annual area coupes have been formed 
in each felling series and after the fellings subsidiary silvicultural 
operations may be carried out, at the diseretion of the territorial 
staff, No artificial regeneration is prescribed, and the whole working 
circle will be fire-protected and kept closed to grazing for about 
5 years after felling till the coppice shoots are safe. Early depart- 
mental burning is prescribed. 


SANDSTORM SEVERELY TRIES STRENGTH OF H-FRAME 
WOOD STRUCTURES 
About two years ago, the Southern California Edison Company 
constructed 22 miles of 66 kv. transmission line on H-frame wooden 
structures, on which 600 sets of Hubbard O-B double-plank arm 


fittings were used. 
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During a recent sundstorm, the sncchanical strength of these 
structures was severely tried. From the accompanying photograph, 
one can readily gain an im- 
pression of how strongly the 
wind must have blown. The 
cloudiness (not reproduced) of 
the picture ix due to sand still 
in the air, for the storm then 
had not completely subsided. 
A latticed steel-pole structure, 
from which thé wood-pole 
line took off, was completely 
wrecked and fell with its 
entire weight on the H-frame 
shown in the picture. One 
of the poles was slightly 
damaged. This, however, was 
readilyrepaired by the use of a 
thrubolt and pole band. The structure was restored to its normal 
state after the steel pole had been repaired. 

The manner in whieh this wood-pole H-frame structure with- 
stood this unusual loading is most gratifying to the engineers of the 
power company and is indicative of the strength against mechanical 
shock which is obtained in a correctly designed wood structure.— 
(O-B Hi-lension News, September 1933.) 
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EXTRACTS 
AFFORESTATION FOR VILLAGES IN THE PUNJAB 


By R. Mactacan Gorrim. 


Dr. R. Maclagan Gorrie, Indian Forest Service, in the course of 
the broadcast talk on‘‘ The Punjab’s Fuel Supply,” from the All- 
India Radio, Delhi, on Monday, said : 

Many years ago an officer, named McConochie, who was Deputy 
Commissioner of Gurgaon, decided that asa punishment a certain 
offender should create a forest rakh by enclosing and protecting some 
of his own waste land. Twenty years later this same man sold the 
wood from this ratd as fuel and from the proceeds married off both 
his son and his daughter. It is a pity that all magistrates’ sentences 
are not as productive of good as this one was. 

What do we need fuel for? Could we not get on quite well 
without it? In the cold Punjab winter those who can afford it use 
a fire for warming the room, but even the poorest in the land need 
fuel all the year round for cooking. In addition to ordinary cooking, 
milk has to be kept hot all day and other dishes such as dal and 
gowara have to be kept simmering for long hours. In the towns 
charcoal from wood and Bengal mineral coal are being used and 
very large quantitics of cow-dung are burnt, bub for ordinary 
household cooking wood is always necessary. The wood supply is 
precious beeause there is so little of it and the easiest substitute 
is dried cow-dung. It is a common sight almost everywhere in 
India to sce these dung cakes drying in the sun. 


Farmyarp Manure, 

Many a time in the course of touring I have asked villagers why 
they burn cow-dung instead of using it for their fields and the reply 
is always the same: “ Sahib, we know it onght to go to the fields, 
but we must have something to burn.” 

The bad effects of the burning of cattle manure are not fully 
realised, Farm crops cannot be grown without constant manuring 
and, if the fields are deprived of this source of plant-food, they will 
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deteriorate from year to year and produce crops poorer both in 
quantity and quality. The best manure of all, and the only one 
readily available to the Indian farmer, is farmyard manure, When 
this is used for burning, the fields are starved, The agriculture of 
India can never be put ona sound footing until this destructive and 
wasteful habit has been stopped and the manure is used to enrich 
the soil. 


But the burning of cow-dung cannot be prevented unless the 
villagers have a cheap and plentiful supply of wood to burn. This 
surely is an excellent reason for starting village plantations, which 
will produce wood fuel and so save the cow-dung for its proper use 
as the food of the soil. If the earth is deprived of her food, she will 
no more do her work than men or cattle if deprived of their food, 
but there is a simpleand effective cure, namely, the creation of village 
forest plantations. 

Another source of fuel is the collection of straw, twigs and weeds. 
This burning of vegetable rubbish is another wasteful habit, because 
it would be put to far better use in the compost pit to increase the 
manure supply. 

Areal ceonomy in the use of all fuel is the hay-box. This is a 
grand means of keeping milk and other food hot for many hours. 
Theonly fuel wanted there is to bring things to the boil before being 
popped into the hay-box. 


CHARCOAL, 


To turn to the charcoal supply, it is not every wood that makes 
a good charcoal. Of the hill forest trees, the pines and firs make 
poor charcoal and only the oaks are good. Of the plains species, 
shisham makes probably the best charcoal in the world and kikar 
and mulberry are also very good, so this explains why it is casier to 
get good charcoal in the plains than in the hills, 

The charcoal supply for the larger hill stations is often brought 


very long distances hy the charcoal burners themselves and sold so 
cheaply that: it is difficult to see how those people can make a living. 
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Tn the canal colonies the early settlers had a supply of wood at 
hand in the slow-growing thorny jand and phulai trees of the scrub 
jungle, which had to be felled to make way for the new fields and 
farms. This supply gradually hecame exhausted as the virgin soil 
was brought under the plough. The present supply comes from the 
last relics of this thorn serub, but it is not sufficient for the growing 


population, so that any roadside or canal-bank trees which are sold 
fetch a high price. In these canal colonies the Forest Department 
has made several plantations where trees are grown as an irrigated 
crop in just the same way as cotton of sugarcane, except that it takes 
several years to produce a crop of wood. 


Inrerestine History. 

These plantations have an interesting history. The first was 
started at Changa Manga in 1866 to grow firewood for the locomotives 
of the newly built railway to Multan and, after experimenting with 
many different trees, success was obtained with shisham. This found 
a good market both for timber and fuel. 

Forty years ago, however, mulberryinvaded the place and spread 
like a weed; the more it was cut down the better it grew. It was 
considered worthless until an enterprising Punjab Captain of Industry, 
Sirdar Ganda Singh Uberoi, thought of trying it for hockey sticks. 
{t has now surpassed shisham in valuc and is the mainstay of the 
flourishing sports goods manufacture of Sialkot. 

Most of the plantation output continues to be used as firewood 
and ‘this forms the main supply for Lahore and Amritsar. This 
plantation yields a profit to Government of about Rs. 12 per acre 
per year and has already paid for itself several times over, which 
shows that cven in competition with farm crops, wood is quite a 


paying proposition. 
Damace BY GRaAZIERS. 


Without the help of irrigation the growing of firewood is, of 
course, a slower business and in most of our foothill jungles the fire- 
wood is greatly reduced by the graziers, who ruthlessly hack and lop 
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trees to the very top in order to obtain food for their goats, sheep, 
camels and buffaloes. When a tree has been deprived of its leaves 
and reduced to a bare and mutilated trunk, one can hardly expect 
it cither to put on any fresh growth uf woud ur lo protect (he soil in 
its vicinity. 

Nature uses trees to keep the soil in the condition of a sponge, 
so that forest soil is capable of soaking up and storing a large pro- 
portion of the rain which falls upon it. However, if the plants on the 
ground are constantly grazed and the tree-tops are cut away, the 
forest can no longer function in storing water and increasing seepage 
to the deeper layers. 

Tt should be realised that the production of timber and firewood 
cannot be satisfactorily combined with grazing ; in fact, uncontrolled 
grazing is the very worst and most uneconomic use to which any 
forest can be put. Proper protection against grazing is essential if 
any plantation is to succeed. This is not to say that the domestic 
animals will not profit from such closures; on the contrary, the supply 
of cut fodder, both of grass and the leaves of edible trees, is much 
better from a protected plantation than from the same ground under 
common grazing. 


Cnier OBsEcTIONS. 


The chief objections te the planting of trees in village lands are : 
first, that no land is available for planting; second, that the villager 
cannot afford to plant trees ; third, that the shade of trees injures 
his crops. 

To deal with cach of these. First, the land for planting. There 
is no doubt that the zamindar has not enough plough land for his 
needs, but in most villages there is a large area of grazing common 
which is practically unproductive at present because it serves to keep 
alive a large herd of miserable thin cattle, useless because they give 
neither milk nor work, and merely rob the more thrifty cattle of their 
ration. Tf a third or even a tenth of each village grazing common 
was planted with trees, it would produce not only firewood and 
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timber, but also a better supply of cut fodder. What is required is 
not more land, but a more intelligent. use of the land already 


there. 


Cost or PLANTING. 


Second objection—the cost of planting. The trees can he grown. 
by sowing seed direct on the ground, or by growing small plants in 
a nursery until they are ready for transplanting. In either case it 
does not require a cash outlay, but only some labour which the 
villagers themselves might give free in seasons when they are nob 
busy in their fields. The heaviest expense is likely to be fencing, 
put this ig worth doing. The sowing and planting season is at the 
beginning of the monsoon, but the erection of fencing and the pre- 
paratory digging of planting holes could be done at any season when 
the zamindar could spare the time. 


Third objection—the shude of trees injures crops. Hedgerow 


timber is a great feature of the English countryside, In many 
Punjab districts also a great deal of timber, firewood and fodder is 
produced from single trees growing on the field boundary or terrace 
walls. Admittedly, such trees do interfere to some extent with the 
crops below them. The sandier the soil and the less the rainfall, the 
gteedier are the tree-roots in competing with the farm crop for soil 
moisture and nourishment, But the produce of the tree is just as 
necessary to the farmer as his wheat is, so that some ground may 
legitimately be given up to the growing of trees, Actually, if the 
trees were grown in a plantation and not scattered in the hedgerows, 
they would no longer compete with the field crops, and this objection 
would be forgotten. 


There are also many odds and ends of waste ground round every 
village and along roadsides, pond-sides and mounds, where quite a 
lot of trees ean be grown, but probably very little will be done in this 
way until there is some organisation in each village to provide for 
such things. The need for this type of village organisation is very 
great indeed. 
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DIsFORESTATION. 


One of the chief causes of disforestation is the constant lopping 
of branches to make dry thorn hedges to protect the fields from 
animals. Tho amount of material used in this way is enormous 
becatse these hedges rot and have to be renewed each year. 


A more sensible method of fencing is to use live hedge plants 
such as the éaur or prickly pear, the common pladai thorn tree and 
the agave (known variously as century plant, Spanish bayonet, or 
aloe). In certain parts such as Hoshiarpur the agave is already 
much in use and forms a most satisfactory hedge, because it is easy 
to plantand needs very little attention for many years. This plant 
is the source of sisal hemp fibre, and research work in the Punjab 
University laboratory is being done under the direction of Professor 
Bhatnagar, who hopes to establish this fibre as a village industry. 
The Forest Department is trying to increase the stock of this plant 
in order to provide for distribution of plants to villagers who are 
prepared to use it for hedges. 


Recent developments in the United States have focussed atten- 
tion upon the part which forestry can play in the better manage- 
ment of farm lands. A great many trained foresters are now 
employed hy that Government to help the farmers to grow their 
own plantations of trees. The policy there is to plan each farm 
community so us to make the best use of all land and this naturally 
includes the growing of trees in shelter belts, which will reduce the 
drying effect of wind on farm crops, and the planting of all ground 
which is too steep or too poor for crops or grazing. A privately 
owned farm plantation is there called a ‘ wood-lot,” and happy 
is the man who has one on his farm. 


The forester has become 2 very necessary person in every American 
farming community and it is to be hoped that he will also find a 
place in the Punjab village, because afforestation of a part of the 
uncultivated land would solve many of the samindar’s present 
problems.—The Civil & Military Gazette, April 28th, 1937. 
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THE KARDHAI COPPICE-WITH-STANDARDS WORKING 
CIRCLE 


(AREA—26,830 AcRES) 


(Latract from the summary of the Working Plan for the Thansi 
Forest Division) 


This consists of the more or less pure kardhai Anogeissus pendula 
forests of the Mau, Jhansi and Talbahat ranges, and is sub-divided 
into eleven felling series, 


The silvicultural system is coppice-with-standards, The rotation 
is 30 years in all the felling series, estimated to give a crop just under 
5" diameter. The yield is regulated by aren. 


The method of felling is to coppice everything not more than 
6” above the ground. ‘Thitty annual area coupes have been formed 
in each felling series and after the fellings subsidiary silvicultural 
operations may be carried out, at the diseretion of the territorial 
staff, No artificial regeneration is prescribed, and the whole working 
circle will be fire-protected and kept closed to grazing for about 
5 years after felling till the coppice shoots are safe. Early depart- 
mental burning is prescribed. 


SANDSTORM SEVERELY TRIES STRENGTH OF H-FRAME 
WOOD STRUCTURES 
About two years ago, the Southern California Edison Company 
constructed 22 miles of 66 kv. transmission line on H-frame wooden 
structures, on which 600 sets of Hubbard O-B double-plank arm 


fittings were used. 
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During a recent sundstorm, the sncchanical strength of these 
structures was severely tried. From the accompanying photograph, 
one can readily gain an im- 
pression of how strongly the 
wind must have blown. The 
cloudiness (not reproduced) of 
the picture ix due to sand still 
in the air, for the storm then 
had not completely subsided. 
A latticed steel-pole structure, 
from which thé wood-pole 
line took off, was completely 
wrecked and fell with its 
entire weight on the H-frame 
shown in the picture. One 
of the poles was slightly 
damaged. This, however, was 
readilyrepaired by the use of a 
thrubolt and pole band. The structure was restored to its normal 
state after the steel pole had been repaired. 

The manner in whieh this wood-pole H-frame structure with- 
stood this unusual loading is most gratifying to the engineers of the 
power company and is indicative of the strength against mechanical 
shock which is obtained in a correctly designed wood structure.— 
(O-B Hi-lension News, September 1933.) 


NATURAL RESINS AND SHELLAC 
Lecture debivered by Mr. A. J. Gibson, Special Officer, Lae Enquiry, ata 
Symposium held at the Institution of Mechanical Engineers, 
January 29th, 1937. r 
The natural resins, both by reason of the extent of their uses 
and the long period during which the world has been making use of 
them, are deserving of considerable attention in any survey of raw 
or somi-manufactured materials available to-day in the paint varnish 
and plastics industries. I last reviewed the whole field in a lecture 
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in 19334 and details, inexorably barred by the time-linit imposed on 
the present paper, will be found in the paper cited. 

The principal natural resins and their approximate annual 
production can be gauged from the fact that in 1935 the tonnage 
was 687,000 in round figures (see Table 1).2 The annual fluctnations 
are considerable and the above total may vary from anything 
between 650,000 and 750,000 tons in any given year, The bulk of 
these resins are the recent. ot fossil vegetable exudations of coniferous 
trees ; lac is an important exception. 

The above tonnage is very large in comparison with the estimated 
world-production of 160,000 tons per annum of synthetic resins. 
That figure comprises all the phenolic and urea resins, the glyptal, 
vinyl and coumarone resins, etc., and also cellulose nitrate and 
acetate (see Table If). The figures are of necessity approximate, 
as producers of synthetic resins are generally averse fo disclosing 
statistics of oufput. 

The United Kingdom is almost entirely dependent on countries 

_ outside the British Eiopire for its supplies of natural resins, imports 
being close on 100,000 tons a year, valued at, at least, €2 million 
(see Table TL).4 

As regards copal and other resins the British Empire production 
can be gauged from an “ Index of the Minor Forest Products of the 
British Empire” recently issued by the Imperial Economic Com- 
mittee and from Mr. T. Hedley Barry’s authoritative beok on the 
natural resins, ® 

Briefly, as regards rosin, the United States of America is the 
largest exporter to the United Kingdom. followed, but very far 
behind, by Portugal, other European countries and Spain.* 

British India is the only country tn the British Empire producing 
rosin ; its exports to the United Kingdom in 1934 were 300 tons4: 
its estimated annual productive capacity is 20,000 tons® ; its present 
production 5,000, British Honduras and the large and extending 
but young pine plantations in Western Australia, Southern Australia 
and New Zealand are possible future sources of supply. 
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As regards copal, production within the Empire is negligible.’ 
Dammar from Malaya and Kauri resin from New Zealand are 
available in fair quantity® but the total production is not very large 
and the uses restricted, mainly as varnishes, in linoleum and in 
combination with nitrocellulose lacquers. 

Tac, and its products such as shellac, garnet and button lacs, 
is practically a British India monopoly, with Caleutta. the clearing 
house for exports. 

The United Kingdom takes normally about 25 per cent. of the 
annual output, the United States of America about 40 per cent., 
Germany about 15 per cent. and Russia, Japan, France and the rest 
of the world, the balance. An abortive attempt to corner the 
shellac market in London in 1934 led to 2 huge accumulation of 
standard TN shellac, to-day standing at well over 7,500 tons, about 
four to five times the normal. The position is improving largely 
hy the development of a policy of re-exports, which in 1936 amounted 
to over 4,000 tons, principally to Russia. 

Turning now to the uses for natural resins. The principal 
outlet for rosin? is in the paper sizing industry, 35 per cent. of the 
annual output; soap comes next with 25 per cent; varnishes and 
printing inks account for another 25 per cent., while a mass of 
industries, of which perhaps the most interesting are metallic 
resinates and a rosin-synthetic resin compound, absorb the remaining 
15 per cent, Rosin is also used for binding the shrapnel in shrapnel 
shell, the rosin being poured in hot and allowed to cool. 

Research on a very large scale organised by the large “ naval 
stores ” corporations in the United Statesof America, and on asmaller 
scale by the French resin industry is finding new uses for rosin at a 
considerable rate, After a series of lean years, prices are going up 
and the industry to-day is in a sound position, largely due to the 
fact that the products have been graded and sold against standards 
for nearly half a century. 

The copals$ find their principal uses inoil-varnishesand protective 
coatings. The second paper in this group will probably give more 
information on this point, so no further reference is required here. 
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Lae products, including shellac, as true thermoplastic materials 
with some unique properties, have until recently found their principal 
outlet? in gramophone records, while protective and insulating 
coatings, both in aleoholic and alkali solutions. constitute the second 
largest group of uses. It is in this group that uses such as varnishing 
of the inside of shells, water tanks and tank steamers find a place. 
Micanite and micafolium deserve special mention, the binder being 
shellac. The other resins mentioned (in Table 1)? are used prinei- 
pally in varnishes and protective coatings and require no detailed 
account of their uses,® apart from what has already been stated in 
this paper. 

Standardization and research, either on the initiative of or by 
the Governments concerned, by statutory committees or organisations 
set up for the purpose,® have and will do much to improve the raw 
ynaterials I have desctibed and ensure their best utilization in modern 
industrial practice. 

To summarise ; it will be seen from this brief account that the 
natural resins used in the United Kingdom are all imported and that 
apart from lac and very small quantities of rosin and some other 
resins the United Kingdom is largely dependent on foreign sources 
of supply. The normal stocks held in this country are small. 
Expansion in production in the producing countries at any given 
moment will take time, more especially where fresh tapping is 
involved as in the case of rosin, dammar and kauri. It has, how- - 
ever, been demonstrated that lac exports can easily go up 20 per 
cent. in any one year, due to large quantities of the crude lac, w2., 
sticklac, being carried forward customarily from year to year, a 
phenomenon which not only astounded but confounded the London 
speculators who attempted a shellac corner in 1933-34. 

The remedy or remedies applicable to this state of affairs, which 
proved serious in the last national emergency, can only be suggested. 
The holding of adequate stocks in the United Kingdom is a simple 
solution, but involves the tying up of a great deal of money. A 
conference hetween the authotities concerned in India, the colonics 
and the Commonwealths of Australia and New Zealand would ensure 
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isti i: tural 
the best possible utilisation of the existing Empire apntces of ae 
resins and their expansion. The Imperial Reonomic Committee 


i ise such a conference. 
eleatly indicated as the body to organise s' ae 


Special Officer, Lac Inquiry. 
Lonton Sheliae Research Bureau, 
India House, Aldwych. 


London, W. 0. 2. 
22nd January 1957, 
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BRITAIN RETURNS TO HER WOODEN WALLS 
By Vicr-Apmirat C. V. Usnorne, C.B., C.M.G. 
Once again warships are being built for the British Navy—of 
wood | 
It is true they are not large warships, being a mere 60 feet long 
and having a displacement of only 17 tons, but they are the first of 
a new type. They put into effect what is, for the British Navy, 
an entirely new conception, and for this reason they ate important. 
Tn these doubtful days, when the aeroplane and the submarine 
shake their fists in the face of the battleship and almost, but not 
quite, sueceed in driving that marine monster off the seas, any new 
type of war vessel has significance and unknown potentiality. 


Liat axp Fasr, 


These latest British ‘‘ warships” have been designed by 
Mr. Scott-Payne of the British Power Boat Company at Hythe, 
Southampton Water, and fulfil an Admiralty requirement for a small, 
specially fast torpedo boat which can keep the sea. They are not 
stepped, but have an underwater form, sharp forward and flat- 
bottomed aft, which lifts them out of the water as they move forward 
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at speed. They are very shallow draft, and the speed of the first 
models when loaded is 36 knots. Doubtless much greater speeds 
will be attained in later models, 


Apvantaces Or Woon, 

But, one asks, what are these hack-to-the-ark craft for? And 
why in the name of Davy Jones should they be built of wood ? 
Surely we have long aga proved metal superior to wood. J will 
answer the last question first. Fora light craft, to be driven at high 
speed, a metal hull is tinny, easily damaged and most unpleasant 
to live inside. Wood permits of a much thicker side, gives resilience, 
lightness, watmth, and is casy to repair, The boats take a lot of 
sinking, for besides being divided into severa) watertight compart 
ments, a patch can be put on anywhere. 


(Ilustraiel Weekly of India, 14th March 1937.) 


DRY-ROT INVESTIGATIONS--GENERAL REMARKS. 
(Hatract from “ Dry-Rot Investigations in an Experimental House,” 
Forest Products Research Records No. 14, Mycology Series No. 1, 
Department of Scientific and Industrial Research.) 

Ronin Floors. 

The results of the first sories of experiments have been conclusive 
and will be of use in drawing up specifications for this type of floor, 


Bab ConsTructrion, 

The fact that errors in construction may lead to an immediate 
outbreak of dry-rot has been clearly demonstrated, but, owing to 
abnormallydry weather conditions, the attack has not yet progressed 
sufficiently far for experiments upon curative measures to be carried 
out, 


Goon Construction, 


Tt has been shown that if a floor has been well constructed with 
proper provision for ventilation so that the moisture content of the 
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timber is kept below 20 per cent., dry-rot fungi will not develop, 
even if active infection of the most virulent type be introduced. 

Dry-rot can attack fairly dry timber only if the fungus is 
spreading from an already infected damp area from which it is able, 
by means of its strands, to draw a supply of moisture, but if the 
ventilation is sufficiently good, then it can make only slight progress. 

It is thus evident that it is more important that the construction 
of the building should be well designed than that the timber should 
be absolutely free of infection, It is, of course, highly desirable 
that the timber should be as fur as possible free from infection, in 
case any subsequent leakage or accumulation of moisture should 
occur which might favour its development. It is, however, 
absolutely essential that in designing a building, the precaution 
should be taken of ensuring that no moisture reaches any timber 
that is not thoroughly treated with preservative, since fungal 
infection is certain sooner or later to appear on any timber remaining 
in a condition suitable for its development. 
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The following information is taken from the accounts relating to the Seaborne Trade and 


Navigation of British India, for July. 


1937: 


IMPORTS 


MONTH OF JULY 


ARTICLES Quantity (Cusic Tons) Vaus (RuPHes) 
1936 1937 1935 1936 1937 
Woon anp TIMBER 
Teakwood— 
Siam 110 1 . 15,692 130 
French Indo-China 57 7,232 
Burma 12,334 15, 16,709 
Other countries 5,705 22 . 91,240 
Total ‘) 167 | 18,040 22} 22,924 |16,08,079 
Other than Teak— ~ Le 
Softwoods 868 1,051 2,125 59,139 59,595 | 1,73,446 
Matchwoods 656 1,072 35,468 57,316 
Unspecified (vaiue) 1,11,286 20,018 | 1,82,034 
Firewood 142 14 41 2,138 210 615 
Sandalwood 23 10 30 6,762 5,265 11,449 
Total value of Wood ee a 
and Timber it 1,79,325 | 1,20,556 | 4,24,860 
Manufactures of Wood _ i : 
and Timber— 
Furniture and cabinet- i 
ware ” No data No data 
Plywood 279 552 on 63,485 | 101,911 
Other fnanutactutes of 
wood (value) . - we 17,539 | 1,47,647 | 1,61,135 
aaa il _———-|_ = 
Total value of Manufac- 
tures of Wood and 
Timber other than 
Furniture and Cabi- 
netware on or oo 2,17,539  2,11,132 | 2,63,046 
Other Products of Wood 
and Timber— 
Wood pulp(cwt.) .. 38,449 9,632 33,059 | 2,58,632 70,741 | 2,76,466 
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MONTH OF JULY 


ARTICLES Quantity (Cusic Tons) Va.us (Rupzes) 
1935 1936 | 1937 1935 1936 1937 
Woop ano Timper | ! a 
Teaksrood — 
To United Kingdom .. 3,835 2,332 40] 7.51453 | 4.93,664 6.156 
» Germany ie 327 327 71,970 | 76967 me 
{ Traq te 261 ca 42850 | 18,548| 3,145 
Ceylon oe 35 28 : 5164] 3,807 & 
»» Union of South | 
Africa . 351 222 60.386 | 40,507 x 
» Portuguese East | 
Africa ws 10 12! 19.502 | 20,084 - 
» United States of H 
America ae 68 52 ie 16.858 | 15,641 3 
» Other countries 11 627 401 | 67| 1,27,868] 73,316 | 18,947 
Total f 5614 3,550 121 [10,96,051 | 7,42,534{ 28,248 
Teak keys (tons) 494 129 i 72,450! 17,700 ee 
Hardwoods other than | 
teak “ 22 146 “ 2,137] 14,440 - 
Unspecified (value). “i eit alt cet 13,242| 43,490] 76,389 
\ \ 
\ 
ES se ( i 
Total eo ts . 87,829 | 75,630) 76,389 
Sandalwood— . i 
i | 
To United Kingdom .. oh La Ms a a ss 
» Japan 3 5 5. 5 5,920 5,500 6,000 
» United States of \ \ 
America 6 61 wes 62,810; .. 
ws Other countries |) 3} 20 a7 91365, 24,975 45,437 
i as 
Total BS 25 52] 78.095 | 30475] 51,437 


Total value of Wood and 


Timber a a oy os 12,61,975 | 848,639 | 1,56,074 


Manufactures of Wood 
and Timber other 
than Furniture and 


Cabinetware on oe 9,018 13,825 26,112 


Other Products of Wood 


and Timber o No data No data 
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A NOTE ON ULMUS VILLOSA BRANDIS AND ON OTHER 
ELMS IN THE N. W. HIMALAYA 


By R.N. Parker, LFS. 

Abstpacl,-The present position of Emus villosa Brandis as a wild and cultivated 
tree is indicated from which it ts inferred that its former occurrence as a wild plant 
was more extensive than at present. The probable disappearance of U. wallichiana 
from many areas where it is now fount is also predicted. It is suggested that U. 
pumila now only known as @ tree rare in cultivation may be Indigenous, 


Ubmus villosa for which U. lvevigata Royle is an older name (but 
though Royle has left specimens in his herbarium he omitted to supply 
an adequate description) is undoubtedly the finest elm found in the 
west Himalaya. Jt has always been somewhat of a puzzle to me 
as to where this tree is indigenous. {t is usually found either as a 
planted tree or on the edges of fields, in the latter case invariably 
heavily lopped for fodder, These lopped specimens are not at all 
common and as U, villosa ia said not to ripen its secds their origin 
is not casily explained. I once examined fruits of this elm and came 
geross one that appeared to contain a fertile seed but examination 
of a great number of fruits collected both off the tree and from the 
ground below failed to show another fully developed seed. 

It is fairly common in Kulu as a road-side tree but always large 
and ptobably about 60 to 80 years old.” Small specimens in Kulu 
ate, as far as { have seen, very scatce. In Mandi State there are a 
number of specimens planted on the road-side and apparently 5 to 20 
years old, They are said to be grown from seed. Attempts have 
been made by the Silvicultural Research Division to grow this elm 
both by cuttings and from seed. The first year produced only two 
plants, one from a cutting and one from seed. It is therefore evident 
that this elm does produce fertile seed but apparently only a very 
small proportion is fertile, 

Jt is undoubtedly indigenous along the Pabat river in Bashahr 
and along the Andri khad, a big trinutary of the Pabar, at 6,000 to 

A 
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6,500 feet. It is found growing with Alnus nitida on islands and 
on the bank of the streams. Tt also occurs on flat ground at the 
bottom of the valley and ascends a short distance up the hill-sides. 
Every specimen is very heavily lopped for fodder, even the small 
ones, and it is evident that under present conditions it will not exist 
Jong in this area. 

It is possible to picture what has occurred in Kulu. Asa road- 
side tree in Knlu U, villosa is mixed with alder and evidently 60 to 80 
years ago it occurred along the Beas growing as it still does on the 
Pabar. Natural secdlings were formerly available for use on the 
road-side. Lopping has practically exterminated all the old natural 
specimens and grazing effectually prevented any reproduction. The 
same thing has doubtless occurred in the Sutlej vallev, Chamba and 
Hazara where this elm now gives the impression of not being indi- 
genous, Another tree Ligustrum. compactim has, to my knowledge, 
heen almost exterminated in the Pahar valley within less than 30 
years by grazing and lopping. According to my notes made in 1908 
this tree was not uncommon in the forests of the Pabar valley though 
heavily lopped for fodder, It occurred gregariously in thickets of 
poles and saplings on islands and on the hanks of the Pabar river, 
Ina recent tour of over a month in the Pabar valley including follow- 
ing the river for over 26 miles, [ only noticed a single specimen growing 
at the foot of a vertical bank of the river where it was effectively 
protected. Under present conditions in most parts of the N. W. 
Himalaya no tree of special fodder value is likely to survive long 
unless it is cultivated on private land. 


Ulnus wallickiang Planch. This elm is likely to survive much 
longer than U. villosa because it grows at higher elevations and is, 
therefore, less accessible. Tt too is very much lopped for fodder and 
small specimens, which are scarce, are allowed little chance of growing 
as they are almost always lopped. Unlopped examples are only met 
with in unfrequented places. Large specimens often escape as the 
tree haa a very straight bole with few low branches and are consequent- 
ly diffienlt to climb. The Silvicultural Research Division found no 
diffeulty in growing it from seed. 
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Ulmus pumila Linn. This species is not at all well known in 
the Himalaya. It occurs from Simla to the Nepal border but is not 
common. I have only seen one specimen in the Simla district and a 
few in Almora, all on the edge of cultivation and apparently planted 
for fodder. It may be an introduction from China or Central Asia 
but in view of what T have written under U. villosa it may have been 
indigenous and now only survives asan oceasional cultivated specimen. 


GRAZING AND ITS EFFECT GN SIMU“ REGENERATION 
By J. B. Rowntrer, LFS. 


Summary.— Advance growth is found to be searce in areas grazed throughout 
the year or not grazed at all and prolific in areas grazed only during the cold weather. 
Breaking up of the soil hy cattle probatly assists regeneration and re protection 
brought about by grazing and the closing of the area to grazing during the growing 
Séag6n Aszists establishment. 


Tn a recent number of this journal I read an article by Mr. Kaith 
on the effect of grazing on sal regeneration. The following notes on. 
grazing and its effect on stimu regeneration will, it is hoped, be of 
interest to readers of this journal. 

The views recorded in this article are all based on observations 
made in the Laokhowa reserve of the Nowgong division of Assam. 
This reserve is situated on the south bank of the Brahmaputra river 
at about latitude 26° and longitude 93°. It consists of savannah type 
forest of simul (Bombaxr malabaricum) with some koroi (Albizzia 
procera) standing over such grasses as ekra (Erianthus ravennae and 
khagori (Saccharum spontaneum) and sun (Imperata cylindrica var. 
koenigii). The soil is Brahmaputra alluvium consisting of sandy 
silt and the configuration of the ground is generally flal interspersed 
with narrow ridges of higher ground. 

It is on these ridges that the tree growth is to be found. The 
intervening low-lying area is unproductive and only contains grass. 

The maximum and minimum shade temperatures for the area 
are about 100° and 50° respectively. 

Annual fires run through the area during the hot weather and 
during the rains most of the low-lying land between the ridges goes 
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under water for varying lengths of time on account of the Brahma- 
putra floods. 

The writer recently toured throughout the reserve with a view 
to deciding on the degree of grazing which might be allowed in the 
area without having a harmful effect on the forest from a silvicultural 
point of view. : 

Tt should be noted here that as far as grazing is concerned three 
types of forest exist in the reserve. In the first no grazing is allowed 
at all as this part is kept as a sanctuary for wild animals. In the 
second grazing by village cattle is allowed all the year round and in 
the third grazing by buffaloes of professional graziers is allowed 
darting the cold weather only, ¢.e., from November to April. 

In the area where no grazing takes place very little advance 
growth was noticed. Only an oecasional seedling has been able to 
establish itself here and there. Such an area is shown in figure 1, 
Plate 61. Here the grass is so thick that the annual fires are very 
fierce, and probably for this reason seedlings are unable to establish 
themselves. In the second type where grazing is allowed throughout 
the year grazing is excessive and the grass is closely cropped and 
becomes thick and matted consisting of such species as Cynodon 
dactylon, Imperata cylindrica, var. koenigit (depaunperate farm) and 
Chrysopogon aciculatus. Such an area is shown in figure 2. It will 
be noticed that natural regencration occurred some years ago when 
grazing was presumably less intense, but that nowadays no fresh 
advance growth is to be seen. 

The third type of forest where grazing occurs only during the 
cold weather is the only one in which advance growth is to be found 
to any extent. Here also where grazing has been excessive the same 
conditions as those shown in figure 2 are to be found and where 
grazing has been very slight conditions similar to those portrayed in 
figure 1 exist. Where, however, grazing has been just sufficient to 
thin out the grass so that the annual fires are effectively reduced in 
intensity, in such places a large number of young seedlings are to be 
found. Such an area is depicted in figure 3 where young seedlings 
one ta two years of age are seen establishing themselves. Figure 4, 
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Fig. 3. 
GRAZING AND ITS EFFECT ON SIMUT 
REGENERATION, 
Photos J. B. Rowntree. 
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Fig. 6. 
GRAZING AND LTS EREPECT ON SIMUL 
REGENERATION, 
Photos: J. B. Rowntree. 
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Plate 52, shows a similar area where the seedlings are three to four 
years old ; and figures 5 and 6 show such areas fully stocked with 10 
or 1] years old simul. In figure 5 one of the original seed trees can 
be seen in the centre of the picture. It is of interest to note that 
this advance growth occurs in even age blocks and that few, if any, 
simul seedlings of a later date are found on the ground in such blocks. 
This is not necessarily due to the canopy being too dense because 
elsewhere it was noticed that other conditions being favourable 
natural regeneration occurred under shade of equal density. It is 
more likely due to the fact that after the establishment of the older 
secdlings grazing became too intense to allow of any further regencra- 
tion taking place. 

Although the views expressed above were borne out by the facts 
noted in different parts of the reserve, it must be admitted that in 
many places where the intensity of grazing appeared to be just right 
for natural regeneration to take place, none was to be found. This, 
however, was probably due to other factors such as damage to the 
growing stock by floods. 

Tt is also of interest to note that most of the advance growth 
occurs along the bank of the Brahmaputra. This might be accounted 
for by the fact that successive floods had deposited their silt along the 
bank, and that it is only within recent years that the level of the 
ground has become sufficiently high for natural regeneration to take 
place to any extent. 

Tn the opinion of the writer, however, the fact that the buffalo 
khuties are situated along the river bank and that this area is the 
most heavily grazed, has much more to do with it. This is borne 
out by the fact that grazing has only been allowed in thése parts of 
the reserve for about the last 15 years and the oldest blocks of advance 
growth appear to be 10 or 1] years old, 


The fact that silt is deposited near the river by exceptionally 
high floods and that this silt does not become solidified to the same 
extent as the soil in the interior of the reserve, and that the soil surface 
is broken up by the hooves of the buffaloes, may also assist the germi- 
nation of stmul seed. Such conditions are very similar to those found 
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in freshly abandoned jhown land where the soil has recently been 
broken up and where natural regeneration of simul is usually found to 
be profuse. 


In conclusion it seems obvious that grazing is responsible for the 
very fine regeneration of simul to be found in parts of the reserve, 
although this is probably effected also by other factors. The chief 
effect of grazing would seem to be the thinning out of the grass and 
the consequent reduction in the fierceness of the annual fires, which 
allows the young seedlings to get away, provided that such grazing is 
restricted to the cold weather, and does not take place during the 
growing season. Fire protection, even if possible, would probably 
not bring about this state of affairs, because the grass would become 
so thick and matted that seed would be unlikely to reach the ground, 
but actually such fire protection would be impossible in this case, 
because although the area could be protected from without, it would 
not be possible to prevent fires frum starting inside the reserve on 
account of the large number of people who for one reason or another 
have to be allowed access to the area. 

Grazing would therefore seem te be the only solution to the 
problem and it remains to find out, by experiment, the degree of 
grazing most suituble for the purpose. 


THE FORESTS OF UPPER ASSAM 


By J. N. Sen Gupra, Expermentan Assistanr SinvicULTURIST, 
FRI 


Abstract—A summary of the writer's tour notes on plantations and other silvi- 
cultural experiments on the problem of natural and artificial regeneration in certain 
important centres of the evergreen foi of Upper Assam {visited during January 
1937),—with proposals for the future, vis-d-vis different local sub-types, 


1. Introduction—In a really thought-provoking article under 
the cryptic title of scrap THE Lor, published in the Indian Forester 
of October 1932, the late Mr. Martin raised, in his inimitable style, 
considerable interest in the regeneration problem of the Upper Assam 
evergreen forests and focussed everyone's attention towards the way 
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the wind was blowing. The policy adumbrated in that article sum- 
marised the general trend of views in the province and has, in fact, 
held the ground during the last decade in some form or other, in the 
silvicultural and working plan technique for the upper reserves of 
the Brahma putra valley. 

2. Beyond claiming “ but distant kinship” (with perhaps a 
greater degree of boldness than the local forest: officers), the writer 
does not pretend to belong to that order of “ distinguished cousins 
or super-distinguished uncles of the Forest Metropolis,” whose visits 
were lamented as so rare and whose words of wisdom as so few, It 
was primarily to obtain first-hand information (may be for a little 
self-introspection) regarding the silvicultural progress during the last 
decade, since Mr, H. G, Champion visited Upper Assam early in 1926, 
that the writer was privileged to undertake a month’s tour in January 
1937. The following pages are but a summary of his observations 
on some of the important centres of silvicultural work in the forest 
divisions of the Surma and Brahmaputra valleys that fringe the Naga 
and Manipur hills, forming together the North-Kast Frontier of the 
present-day India. The limitation of a “ bird’s -eye view ” is admitted 
at the very outset, 

3. General description of localittes—With an itinerary that 
started from Srimangul (Sytaet division) und continued through 
Silchar (Cacuar), Jaipur, Makum, Dibrugarh (Lakuimeur), Sibsagar, 
Jorhat, Dimapur (Stssacar division) and Diphu (Nowcoxg), the 
plains and lower hill reserves of the Surma valley and those on the 
south bank of the Brahmaputra were adequately traversed. 

4. While () the upper reaches of Cacsar are irregular and 
comparatively hilly with rocky precipices in places, the general confi- 
guration of the tracts visited is (72) almost flat to gently sloping in the 
alluvial plains of the Brahmaputra valley (Barrajan, Podumoni, 
Jokai, Dehingmukh, Sola, Hollangapara and Bokajan reserves), 
(2t7) somewhat undulating or broken by groups of éilas (low isolated 
hills) between flat and swampy tongues of cultivation in the old 
alluvinm Suma. valley (Srimangal, lower Caciran), and (2) the rest, 


bordering the Naga hills and structurally a part of them, a series of 
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low spurs and broken foothills of varying altitudes between 350’ and 
1,600", 

5. ‘The high hills in (i) are formed of upper tertiary sand-stones 
with resultant sandy soil; the plains in (#1) are mostly of Dehing 
alluvium origin with loam of considerable depth and fertility—in 
places rich in coarse sand while with a greater proportion of clay and 
silé in areas close to the older beds of the Brahmaputra (¢.g., Jokai, 
Dehingmukh and Sola) ; the tas in (cii} are of old alluvial red sand 
with occasional bands of clay and gravel, often indurated with 
ferruginous cement ; and lastly the foothills in (x) are of tertiary 
sand-stones and shales with the soil, a good quality sandy loam of 
recent alluvial formation. The gencral slope and tributaries of the 
two large rivers ensure good natural drainage, although adverse soil 
conditions (clayey or rocky sub-stratum), earth-cuttings, high roads 
and railway embankments have locally caused the formation of some 
swamps of varying extent. 

6, Climate —There are no great extremes of temperature, and 
these valleys are characterised by constant high humidity (average 
relative 85 to 90), and heavy and frequent rainfall. The Surma 
valley being almost due north from the apex of the Bay of Bengal 
and, therefore, directly exposed to the south-west monsoon, receives 
the greater and earlier amount of the annual rainfall (abont 150" 
at Srimangal and 120” at Silchar) than the Brahmaputra valley (about 
115” near the Naga foothills, with local variations between 75” and 
95" in the plains). November to February are the four comparatively 
dry months with less than 2” monthly rainfall, the maximum preci- 
pitation is during May to September. A fair amount of well-distri- 
buted rainfell oceurs during the month of April, which is quite pro- 
pitious for carly regeneration work. The average mean annual tem- 
perature is 76° between the mean maximum of 90° (June to August) 
and mean minimum of 50° (January), while along the eastern hill 
ranges 95° and 40° respectively, with heavy dews at night and dense 
morning mists ; frosts are extremely rare, 

1. Types of forests — Although the general type is tropical 
evergreen with a bewildering number of species presenting a 
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TH, AND ABUNDANT NATURAL, REGENERATION ALONG THE SLOPES 
ov tilas GOW HILLS) BRTW TONGUES OF CULTIVATION {PHULERTHOL, CACHAI, 
paras. 4 5 and 22). 


FOREST IN SIBSAGAR—DISOL EXPERIME: TIE PROMINENT folfong TREE 
IS OVER YZ FT, ON GIRTRO AT BH. AKD OVER 100 PT, IN HETGHT [vide para. 10]. 
Photos: J. N. Sen Gupta, 
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somewhat three-storeyed appearance, there are several local sub- 
types, according as their ecological status is climax, successional 
or retrogressional, distinct or overlapping, as mentioned below : 

I. The lower areas and isolated tilas of Sy1uer and Cacnar 
reptesent a sub-climar stage of potential tropical evergreen forest, 
since cleared and largely altered by biotic influences. Forest areas 
had been heavily jhwmed (under shifting cultivation) prior to reserva~ 
tion, with the result that the existing high forest is now composed of 
a secondary growth of deciduous and semi-evergreen species occurring 
sporadically over an underctop of prolific bamboos (specially 
Melocanna) and Eupatorium odoratum, ete. 

I. The higher and remoter areas having been less altered by 
biotic factors contain more evergreen forests which are mostly confined 
to steep uncultivable slopes, rocky and shady stream banks, and 
represent a transitional intermediate stage between the sub-climax 
mixed evergreen (as in I) and the climar evergreen (as in IIT below) 
of Upper Assam with the highest stage of development in the un- 
exploited high forest on the frontier hills. 

IU. This latter type is best represented in the truly evergreen 
forests of Jaipur and Digboi of Laxuimeur and to a less extent in 
Disoi of Srasacan. 

IV. The plains reserves in the Brahma putra vailey (south bank) 
avith a heterogenedus mixture of the deciduous and the evergreens in 
varying proportions of their occurrende according to proximity to 
the borders of the Naga hills represent what may be differently termed 
as mixed or sub or semi-evergreen type. This is illustrated in that the 
forests of Barrajan, Hollangapara, Sola and Podumoni are more 
evergreen than those of Dehingmukh and Jokai, while Bokajan and 
Diphu are less so. 

8. The heavily j/umed forests of sub-type I have been left long 
enough to be restocked with a secondary growth of mixed species 
such as Vitex, Lagerstroemia parviflora, Schima wallichii, Nauclea 
sessilifolia, Dillenia pentagyna, Macaranga and Callicarpa, ete. (e.g. 
Lowachera at Srimangal). In the high forests, not so heavily ghemed, 
Dipterocarpus turbinatus (gurjan) and Artocaryns chaplasha (sum) 
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are the more prominent valuable trees that occur somewhat sporadi- 
cally—the former tending to be locally gregarious—without attaining 
very great heights above a lower storcy of evergreens like Eugenia, 
Quercus spp., dol bamboo (Teinostachyem dullooa) and canes, etc. 
There are localised patches of natural seedlings of gurjan under and 
around mother trees, healthy or stagnant in growth according as they 
are exposed to light or not. Natural regeneration of sam is largely 
browsed by game. 

9, The next higher stage under sub-type I] is characterised hy 
fewer giant trees but more numerous bamboos in the underwood than 
the climax evergreen sub-type III. The seemingly distinct tiers in 
the upper storey consist of sporadic (or locally gregarious) gurjan, 
sam, Michelia, Cinnamomum, Alseodaphne, Amoora, Canarium, 
Sterculia, Palaqguium, Chickrassia, Mesua, Calophyllum, Lophope- 
talum, Aquilaria, Podocarpus, ete ; the lower storey of bamboos of the 
species of mii, dolu and Bambusa balcooa, etc., palms and evergreen 
undergrowth. Natural regeneration is fair (only where bamboos are 
less frequent) mostly of Palaguiin, but its condition is unpromising. 

10. The climax sub-type IIT is storeyed high forest, charac- 
terised, as usual, by tall evergreen trees forming the bulk of the main 
canopy, single giant Dipterocarps (attuining heights up to 150’ 
and girths up to 20‘) and similar trees or groups of them projecting 
well above the general level. Species in the overlapping middle and 
lower canopies are numerous evergreen and the mixture is very 
intimate,—only a few species forming small consociations. Mac- 
KARNESS, in his working plan of 1932 for Laknoweur and Sipsacan, 
has appropriately distinguished four classes according to relative 
occurrence of the predominant species, viz.— 

(i) Hollong (Dipterocarpus macrocarpus)—nahor (Mesua ferrea) 
type of storeyed high forest in which the former predominates in the 
upper and the latter in the middle storeys; (it) makai (Shorea 
assamica)—~nahor type of similar foreston higher elevations andgravelly 
soil where makati has replaeed hollong ; (it) hollong—jutuli (Altingia 
exoelsn) —hingori (Castanopsis app.) type of storeyed high forest in 
which either Aollong or jutuli predominates, makati is absent and 
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nahor few and far between, almost replaced by ingori in the middle 
storey ; and (iv) the mixed poorer type where no one species clearly 
predominates. All these four classes are well represented in the 
Jaipur reserve, while Digboi and Disoi reserves largely come under 
the hellong-nahor type. Underwood is practically the same in all the 
above classes, (i) to (iv), consisting of numerous valueless and semi- 
important evergreens with some apparently suppressed young natural 
regeneration of valuable overwood species. As usual, several species 
of bamboos, palms, canes, climbers and epiphytes of sorts ate 
numerous, and there is typically a ground cover of evergreen shrubs, 
herbs and bracken fern. Along river banks or low-lying swamps, 
strips of riverain foresis are met with, where hollock (Terminalia- 
myriocarpa), ajhar (Lagerstroemia flos-reginae), uriam (Bischofia- 
javanica) and outenga (Dillenia indica), ete., form the main crop with 
canes and Alpinia spp. underneath. 


11. The semi-evergreen sub-type TV in the plains reserves of 
the Brahmaputra valley covering small forest blocks, separated by 
extensive cultivation (under tea or paddy) or unclassed state forests, 
have heen fully described in all possible aspects under three distinct 
zones of soil formation by Purkavasrua in bis recent working plan 
of 1936. Past fellings were very heavy in these relatively accessible 
reserves with the result that the topmost storey now consist of 
widely scattered pole to middle-aged, in some places stag-headed 
(eg. Barrajan, Hollangapara, etc.), hollong (B. macrocarpus), with 
an average height of 100’ and its associates, mostly of poor quality. 
The upper middle storey consists of scattered Castanopsis, Cinnamo- 
mum spp., ete. which overlap with the lower middle of Trema, Mallotus, 
Macaranga, Meliosma, Echinocarpus, etc., with bojol (Pseudostachyum 
polymorphim) or kako (Dendrocalamus hanailtonti) bamboos, ever- 
green shrubs or Hupatorium in relatively open areas. In well-stocked 
places, the predominant species of the oyerwood regenerate them- 
selves fairly well, as is evident from plentiful natural regeneration of 
hollorg and nahor (mostly in seedling stage) occurting in suitable 
patches (e.g. in Bareajan). Podumoni has a secondary crop where 
hollong and nuher ute absent but Castunopsis and fuel species like 
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Turpinia pomifera are conspicuous, while Jokai and Dehingmukh 
indicate a different zone with ajhar (Lagerstromaa) and jutuh (Altingia) 
in lower areas and Dillenia, Bisehofia, Mesua (nahor), Vatica, 
Rugenia, Echinocarpus, etc., on higher levels, Nahor regenerates 
fairly well in well-drained areas even under close conditions of the 
canopy. In the rest of the areas regeneration of morhal (Vatica) and 
Echinocarpus is found in abundance. 

12. The Sola reserve is slightly different with the AUingia- 
Magnolia-Cinnamomiom association, where the evergreen species arc 
conspicuous and well represented in the top storey and predominating 
im the lower with good geowth. Natural regeneration is rare to 
moderate in localised patches. Bokajan, Diphu and areas in between 
are ofan inferior type (with wet mixed species in water-logged places). 
Widely scattered tall trees (of about 80’ in height) of bonsum (Phoebe 
hainesiana), hollock (Terminalia myriocarpa), amari (Amoora wallichit). 
aghar (Lagerstroemia flosreginae), sam (Artocarpus chaplasha), simul 
(Bombaz spp.), etc., and other relatively valueless species stand over 
a dense underwood (30’ to 50’ high) of miscellaneous species, e.g. 
Garcinia, Castanopsis, Dillenia, etc., above heavy evergeen under- 
growth and cane jungles. Natural regeneration of sum (Machilus 
bombycina) and bonsum is fair to abundant in places. 

18. Natural pests—Epiphytes and climbers are a serious pest, 
the former being more plentiful as the forests tend to be more ever- 
green, and the latter more profuse in the poorer and opener plains 
areas under sub-typs IV ; while climbers are less under a closer canopy 
and on well-drained slopes of the foothills under sub-type IIT, or in 
ateas with a dense underwood of bamboos, as in sub-type II. They 
are least frequent under sub-type I, subjected to frequent jhuming 
and consequent burning. In such open areas of sevondary growth, 
either Melocanna bamboos or Fupatorium odoratum cover the ground 
to the exclusion of all other weeds, 

14. Nahor (and to some extent hollong), both young and old, 
are frequently attacked by a rtoot-fungus, ultimately causing their 
death. Pigs, deer and elephants are sources of damage to plantations 
and the usual defoliators and shoot-borers are present. 
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15. Past history and methods of imanagement.—In The Forests 
of India, published in 1926, Srwepine remarked that Assam was 
“the most backward province in forestry matters’? and that her 
position with respect to working plans did not go beyond the most 
elementary stage, The sa] forests of Goatpara had always been the 
show division where the first working plan of the province (by PuRRER, 
1906-7) was produced, while none of the evergreen forests under 
reference had any regular working plan before Mackmrnnss’ plan of 
1932 for the foothills of Lakutmpur and Srasagar and PURKAYASTHA’S 
plan of 1936 for the plains reserves. Jokai forests of ahout 7 square 
miles had, however, heen worked under a working plan by CavENDISH 
since 1910, which expired in 1920. A provisional working scheme 
and a separate plantation scheme for Syuer were prepared only a 
couple of years ago. Regular working plans for SyLHer and Cactar 
divisions are in preparation now for the first time. Blocks continued 
to be worked under selection fellings with a minimum girth limit. 

16, As in most other provinces, the first steps towards forest 
conservancy were taken between the sixties and seventies of the last 
century, following in the wake of civil administration that had then 
been, just settling down. The wasteful practice of unrestricted 
jhuming (shifting cultivation) by the local primitive tribes (Nagas, 
Miris, Motoks, Morans, etc.) had already depleted considerable areas 
of their valuable virgin forests, But the administration of this non- 
regulation province recognised that these hill tribes must be permitted 
to continue jhuming, which naturally proved a severe handicap to 
any contemplated measures of forest conservancy. 


17. The advent of the tea planter in Assam, followed by the 
opening of railways towards the close of the last century, was a land- 
mark in the history of the development of the province, in that these 
opened up vast waste-lands in relatively accessible areas richly 
endowed with forest. Tea estates and other companies floated at 
the time were vested with unrestricted oceupancy right over forest- 
clad areas for their own use. The cumulative effect of this develop- 
ment was that wholesale lumbering quickly followed and the saw- 
mills of the Upper Assam Tea and the Dehing Companies continued 
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to draw on the forests along the Dibru river, lower Dehing river 
(Dehingmukh to Jaipur), ete., till the Forest Department was “ but 
just in time to save great areas of fme timber from the lumberer.” 
Tnaceessibility and political reasons for abstaining from interference 
were responsible for safely locking up vast, compact evergreen forests 
in the upper reaches of the Naga and other frontier hills, except those 
which fell under the axe of the nomadic jhnmias. 

18. In the lower districts of Syiiret and Cacrar, timber nsed 
to he very extensively exported by river to the neighbouring districts 
of East Bengal, besides feeding the local saw-mills at Badarpur, 
Silchar, etc. Large batches of wood-cutters were allowed to enter 
the forests annually, and exploit timber, bamboo, canes and, worst of 
all, dug-outs by the most wasteful methods. The nominal restriction 
not to fell jarul and nahor under 4’ in girth could hardly he enforecd 
for want of proper supervision. 

19. Most of the forest reserves were legally constituted in the 
eighties (1883—1888), Barrajan and Podumoni in 1916-17, while some 
as late as 1926 (Digboi). Timber exploitation was negligible up to 
1911-12, Tn 1917, the Assam Oil Company removed some timber 
from upper Dehing reserve. From 1913-14 till recently there was 
heavy exploitation chiefly of nahor and hollong in all the accessible 
areas for the supply of railway sleepers. The Assam-Bengal Railway 
was at one time ready to accept as many nuhor sleepers as the Forest 
Department was able to supply. and the Jaipur reserve was one of the 
main sources of supply. Besides, there was a contract with this 
railway for the supply of ten lakhs of softwood sleepers (¢.g., hollong, 
jutuli, hollock, sam, etc.) to be treated by the Naharkatiya treating 
plant. 

20. In the plains reserves of sub type IV, fellings under the 
so-called selection-cum-improvement system were still heavier; the 
stand retained is very poor indecd with a malformed, stag-headed, 
middle-aged crop interlaced with climbers and invaded by prolific 
bamboo whips or Eupaiorium. The Sola forests of Sissacar supplied 
a lot of firewood to the tea gardens around, as wellas Hollangapara, 
which was worked under the method of coppice-with-standards (a sort 
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of fuel fellings), the firewood species being coppiced leaving the timber 
species as standards. Bokajan (Diphu reserve) was also heavily 
worked for sleepers about 1922, since left with inferior associates of 
valuable species in the upper storey, heavily laden with climbers 
right up to the top. In these plains, all nahor above 5’ in girth was 
exploited. 

21. Present system of management.—The attainment of a normal 
forest is a distant ideal, the immediate scientific objects in both the 
above-mentioned working plans are the improvement of the growing 
stock and establishment of regular regeneration of valuable species 
to replace the present irregular forests, The objects of management 
are first, to meet local demands for timber and firewood, secondly, to 
meat the railway demand for xahor and mixed softwoods and, thirdly 
to create a demand for other important species hitherto unmarket- 
able. Accordingly, Mackarness’ working plan for the foothill areas 
prescribed provisional felling of the selection typo, 7.¢., preliminaty 
fellings of the selection type combined with fellings for the improve- 
ment of the growing stock and encouragement of existing natural 
regeneration, Purkayastua’s working plan for the plains reserves 
has prescribed the uniform system in well or medium stocked (hollang- 
nahor type) forests near the foothills, where natural regeneration is 
possible by tending the advance growth and by regulated fellings in 
the overwood (e.g., Barrajan), and clear-felling followed by artificial 
regeneration of valuable species in poorly stocked or open productive 
areas. In the alluvial plains away from the hills (Jokai, Dehing- 
mukh, ete.), the selection system has been prescribed in areas where 
natural regeneration of nahor occurs in more or less gregarious patches 
in all age classes, with clear-felling and artificial regeneration in the 
remaining productive areas, The exploitable girth for nahor is 5'-6" 
for the foothills and 5’ for the plains. For other important species 
7’-0" (8° for Lagerstroemia flosreginae only), and for unimportant 
species only 6’. In recent years, the Assam Railways & Trading Co. 
have been continuing their timber operations, but the sleeper 
treating plant at Naharkatiya being closed, no large compattments 
have been worked, A certain amount of timber come out from fuel 
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‘coupes and clear-felled plantation areas; these, together with the 
timber coming out of unclassed state forests, serve to mect all local 
demands. 

22. Natural regeneration.—The condition of natural regenera- 
tion of important species has been briefly referred to under the different. 
types described above. In Sytner and Cacuar (sub-types I and ID), 
localised patches of fairly abundant natural regeneration of Diptero- 
carpus turbinatus, Artocarpus chaplasha, Amoora and Palaquimn app. 
ete., are met with under and around their seed-bearers in the remnants 
of high forest, provided there is no prolific undergrowth of bamboo. 
Their growth is progressive or stagnant according as they are exposed 
to light or not. Where the miscellaneous underwood or bamboos 
have heen removed by bona fide permit-holders or otherwise, without 
causing any appreciable break in the upper, fairly closed, canopy ; 
recruitment of seedlings has been fair to profuse, according to the 
degree of gregariousness of the parent trees and the opening of the 
ground cover. The future of these seedlings is largely dependent on 
the gradual opening of the overwood. In the 1931 and 1933 gamari 
plantations at Kamarchera (SyiHet), the few scattered standards 
of gurjan brought in enough recruitment of self-sown seedlings in 
the good seed year of 1933, The relatively exposed conditions of 
clear-felled plantation areas were favourable first to germination, 
and secondly to seedling growth below a nurse-crop of gamari. These 
have grown to 6’ in four seasons with vigorous leaders in relatively 
exposed places. Beyond sporadic attempts attending some of these 
self-exposed natural patches which are, however, few and far between 
{and whose importance and consequent tending are largely governed 
by personal factors), no systematic measures at conserving or improv- 
ing such natural regeneration—not to speak of aiding further récrnit- 
ment—appear to have been made in the forests of the Surma valley. 
Comparative remotencss, inaccessibility, sporadic distribution of 
important trees, lack of funds and of any planned policy must account 
for their apparent failure to come up to expectation. 

23. As forests gradually improve northward in the Assam 
valley, better conditions prevail in the truly evergreen forests of 
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Plate 54 


KAMARCRERRA (SYLURT) 1938 Gmelina PLANTATION 


OF NATURAL REGENERATION OF Dipt. turbinaius 


A SMALL PATCH 
now 5’~6’ HIGH 


FIRST APPEARED IN 1033 BRLOW A MOTHER TRER TO TUR EXTREME 


nian [vide para. 22}. 


EXPERIMENT ON CANOPY- 
ANIPULATION TO ESTAL- 
LISH EXISTING NATURAL 
RE INERATION OF IMPOR- 
TANT EVERGREEN SPECIES 
A fdticng nahor TYPE 
OP FOREST AT DIGROI 
(LARBIMPER) ~- [ vide 
para. 23]. 


Photos : J. N, Sen Gupta. 


1354 AIDED NAPURAL REGENERATION OF SAL 445 


Laxitupur and Srasacar (sub-type TIT) and to a less extent in their 
semi-evergreen plains (sub-type TV). Under and around seed- 
bearers, natural regeneration of hollong, makai (Shorea assamica) and 
nahor are abundant, hingori (Castanopsis spp.), sam (Arlocarpus), and 
hollock (Terminalia myriocarpa) frequent, species of Magnoliaceae 
fairly frequent, jutuli (Aliingia excelsa) and amari (Amoora spp.) 
rare, gunserod (Cinnamomum spp.) very rare, while other accessory 
specics like Vaticu, Macaranga, ctc., also reproduce themselves quite 
well. Under existing conditions, the important species regenerate 
satisfactorily up to a point according as they find favourable conditions 
for seeds to teach the mineral soil, but height growth is checked by 
weeds, bamboos, climbers, etc., and absence of (or unfavourable) 
light conditions ; where conditions are favourable, seedlings grow up 
to saplings and poles unless again checked by climbers or dense over- 
wood, Systematic tending operations are, therefore, of primary 
importance. Most of the species are light-demanders, specially at 
the post-scedling stage, Shorea assamica is mora shade-bearing than 
hollong, while xahor is the most shade-bearing of all the valuable 
species mentioned above and appears to grow better under close 
canopy in early years. 


AIDED NATURAL REGENERATION OF SAL ESTABLISHED 
By R.N. De, LFS, 


Readers of the Indian Forester ave now ptobably quite familiar 
with what is called the Assam method or locally known as Kamrup 
method of sal regeneration by burning. 

My notes deal with the natural regeneration of sal under the 
conditions prevailing in Goalpara forests assisted by timely weeding 
during the rains, and fire protection during the dry weather, Results 

B 
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obtained from my observation plots during the last 4 years only are 
recorded here. It is obvious that my line of work has been entirely 
off the more orthodox method of burning. 

In para. 396, page 63, of the current Working Plan for Goalpara 
division (Bor), it is atated as follows about Terai foresta : 

“Natural regeneration is practically non-existent over the 
greater part of the atea and if one is to judge from the ground 
vegetation, it is very unlikely that the soil will be for a long time 
in a condition favourable for the germination of sal seed and the 
development of the sal seedlings, though some improvement may 
be expected.” 

I took over charge of the division in January 1982, when the 
Plan had run for two years and in view of the conditions described 
above which were the worst of all in these forests, it was necessary 
to initiate experiments as to how best to regenerate these forests 
naturally (‘‘ with assistance’) without depending on burning and 
introduction of thatch (Jmperafa) which would take long. Prior to 
taking over charge of Goalpara, I had been holding charge of Garo 
Hills division where successful taungyas had been raised and the crux 
of the whole situation lay in seeing that the Garos weeded their 
taungya. crop and sal lines in time during the rains, If sal lines were 
not weeded during the rains and the paddy or maize was allowed to 
smother them, the result was poor. Going over Kamrup division, 
I noticed that although sal regeneration was established in Boko, in 
grass over large areas, the process had undoubtedly taken a very long 
time, probably up to 40 years or more if counting of rings of the 
stumps be any guide to age. 

Experience gained in these two divisions was mainly responsible 
for my decision in favour of weeding only during the rains and fire 
protection in the observation plots. My record of height measure- 
ments taken during the last four years shows that all height growth 
of the seedlings normally takes place between May and October 
and it is a mere waste of money to do weedings in the cold weather. 

Two plots were accordingly laid out each half an acre in area, 
in the worst of the Terai conditions described before, in the summer 
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of 1932, when it was fairly certain that it would be a good seed year, 
All undergrowth including shrubs like Morinda tinetoria was cut and 
burnt, but no tree, big or small. sal or Aokat (miscellancous species) 
was ont. Althougli fire protection was abandoned in Goalpara some 
20 years back there was practically no fire due to almost total absence 
of thatch, 


Plot No. | Gungia 


The undergrowth consisted of sav (Pollinia ciliata), EKupatoriun 
odoratum, some evergreens and a little thatch (Jmperaia) confined 
to the southern edge of the plot. It was fenced to keep out grazing 
of cattle from villages about two miles away. The following opera- 
tions were carried out : 


1932 (firc- protected after burning wndergrorths) 


1. Cutting down the undergfowth on Ith April, 

2, Burning of undergrowth on 18th April. 

3. Ist weeding onlith July y Average height of seedlings after 
4. 2nd weeding on 22nd f two weedings (approximately 


September : 1’). 
t 
1933 (fite-protected) 
Average height of the seedlings 
after two weedings (approxi- 
mately 2"), Fig. 1, Plate 55. 
Kokat coppice cut down on 13th July, 1936. 


Ist weeding on 13th May 
2nd weeding on 15th September 


1934 ( fire-protected) 


ist weeding on 19th June Average height after two weed- 
2nd weeding on 3rd October ings (approximately 3’). 


1935 ( fire-protected) 
Ist weeding on 27th June Average height after two weed- 
2nd weeding on 10th Keptotibet ings (approximately 3’-9"). 


A few trees standing over regeneration were cut down in April, 
1935, 
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1936 ( fire-protected) 


Ist. weeding on 2fst June } Average height after two weed- 
2nd weeding on Ist October ings (approximately 5’), 


Plot No. 2 Charaideka 
This plot was in a lower lying locality than plot No, ] and was 


considered to be worse on account of its having more profuse ever- 
green undergrowth. The following operations were carried out: 


1932 (fire-protected after burning of undergrowth) 
Cutting of the undergrowth on 13th April. 
Burning of the undergrowth on 21st April. 
lat weeding on 15th July ) Average height after two weed- 
Ind weeding on 30th Sep- ings (approximately 1’). 
tember 


whe 


1933 (fire-protected) 
A ig e 
‘wedi dunu take verage height after two weed 
" ings (approximately 2'). 
2nd weeding on 18th September ig. 2, Plate 55, 


Kokat coppice cut down on 14th July, 1936, 


1934 (fire-protecied) 
Ist weeding on 20th June } Average height after two weed- 
2nd weeding on 3rd October ings (approximately 38’). 


1985 (fire-protected) 

Average height after two weed- 
ings (approximately 4’). 
Fig. 3, Plate 56. 

1936 (fire-protected) 

Ist weeding on 15th June Average height after two weed- 

2nd weeding on 18th September ings (approximately 5}’). 

A few standing trees over regeneration were cut down in April, 1935. 


Ist weeding on 27th June 
2nd weeding on 10th September 
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- 
Fig. 1. Fig. 2 
UANGIA OBSERVATION PLOT—SAL SEEDLINGS CUARALDEKA ONSERVATION PLOT—SAL 
TWO YEARS OLD SEEDLINGS TWO RAINS O1-D 


Fig. 4, 


NATURAL REGENERATION OF SAL 1N POLLINA CHLIATA 
TWO RAINS OLD 


“Photos: R. N. De, LFS. 


Indian Forester, Vol. LXIII 


an 


Plate 56 


as 


Fig. 2. 
CIARAIDEKA OBSERVATION PLOT OF 1932, FOUR RAINS OLD 


Photo: RN. De, LFS, 
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Thes2 plots were inspected in January-February 1933 by the 
party of forest officers who investigated the problem of sal regenera- 
tion and Mr. H. @. Champion, on page 92 of his book ‘ Regeneration 
and Management of Sal’ remarks about the plots as follows : 


“ De has shown in some small plots near Kachugaon that by 
cutting and burning the undergrowth and low shade, regeneration 
of the year can be given an excellent start by rains weedings and 
may teach a height of 12” despite a fairly complete high sal 
canopy.” 

Regeneration of sal in them is now established and this was done 
withouthaving thatch (Imperata arundinacea) as soil cover and without 
any burning, except the burning of debris when the plots were first 
opened. Mention must be made of the fact that the few blades of 
thatch that were there initially spread steadily as years passed and 
now it is found all over the plots. 


Simultaneously with the laving out of these plots, I had a strip 
25’ x 3’ hoed up in each of the two plots and sal secds broadcasted 
with a view to see if the seedlings would germinate and develop in 
view of the unfavourable remarks of the Working Plan Officer. 
Recruitment of 1932 having done very well, much attention was not 
paid to these, as it was evident that the soil could not possibly be 
so unfit for natural regeneration of sal and soil work was not necessary. 


In the Haltugaon sub-division of the Goalpara division (now 
Haltugaon division), the evergreen condition of the undergrowth 
advanced much more than in Kachugaon and a very interesting 
experiment was started in 1919 in Amguri block at the initiative of 
the late Rai Bahadur U. N. Kanjilal who was then in charge of the 
division. A patch of about 20 acres of forest was opened up by 
cutting all kokat (miscellaneous species), 10 sal trees were left per 
acre ; subsequently reduced to 5 sal trees per acre. The area was 
burnt annually. From Macaranga, Talauma, Meliosma, fern and 
other evergreen species, the undergrowth changed to grass mostly 
hata (Saccharum narenga) and thatch (Umperata arundinacea), but the 
grass was so dense and high that no regeneration resulted. The 
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following description by the Working Plan Officer will give some idea 
of the area : 

“Tn the Amguri block there is an area in which an experiment 
was carried oul to see if the opening of the forest combined with 
burning would induce natural regeneration to appear. The area 
is low lying and although some parts of it are promising, the water 
table is too high to eusure success. Most of the area isa wilder- 
ness of grass upon which stagnant water lies during the rains. 
This experiment may be abandoned and the area planted up with 
some other species that: does not object to these moist conditions,” 


Here again, a small strip 25’ x 3’ was cleared, soil was worked 
and sal seed broadcast in May of 1982, with a view to find out whether 
seedlings would develop and grow. I went to inspect this on an 
elephant in July, 1932, and was amazed to find the amount of recruit- 
ment inside the tall grass pressed by the elephant as it went. A_ plot 
was laid out in the grass and weeding was done in July 1932, and 
since then it has heen weeded twice yearly during the rains and fire- 
protected. The seedlings are now established here also. 


Sir Gerald Trevor, Inspector-General of Forests, in his note on 
tour of Assam forests in January 1936, remarked as follows : 
“Tn the above area (Amguri block), by rains weeding, he 
(De) has obtained a complete patch of regeneration. Similarly 
in Bamba, by pulling out sau grass (Pollinia ciliata), he has been 
able to obtain regeneration. One of his experimental groups, 
4 years old (Charaideka, visited by Inspector-General of Forests), 
is fully established.” : 
In the Babar sal, where the undergrowth is chiefly sau (Pollinia 
ciliata), plots were laid out in July 1932, and twice weeded during the 
tains and fire-protected, Sal has established itself there also. 


Seeing the possibility of establishing natural sal recruitment by 
rains weeding and fire protection only in an area whether there is 
thatch (Imperata arundinacea) or not, I selected a plot in 1935 in the 
Bahar sal, with chiefly saw (Pollinia ciliata) as ground cover where 
all trees other than sal were felled previously in course of kokat felling. 
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All small shrubs and creepers, ¢.g., Millettia auriculaia, Acacia 
pennata, ete., were cut and burnt early in April, and the saw was pulled 
out immediately before seed-full between the 20th and 25th.of May 
1935. Two weedings were done during the rains and the area has 
been fire-protected since the first recruitment, The various operations 
and their costs are given below : 


Area VW acres. 


Ra. a. p. 
1. Clearing of the ground cover (sav and other weeds) 41 4 0 
2. Collection and sowing of seeds as i 114 0 
3, First weeding during July, 1985. . 96 4 0 
4, Second weeding during 4th week of September, 
1935 ‘ai a » 9913 0 
5, First weeding during June, 1936 (11 acres includ- 
ing the one acre plot taken Inter) .. 10311 0 
6. Second weeding during October, 1936 . 57 5 0 


I should remark here that weeds seem to be getting less after 
two years of rains weeding. 

No soil working was done, but all sal trees overhead not having 
borne seed, some seed had to be broadcasted in places. A thick 
carpet of seedlings resulted. Fig. 4, Plate 65 shows the growth of the 
seedlings after two rains. 

During the cold weather of the first year (January, 1936), the 
plot was visited by the Inspector-General of Forests when the seed- 
lings were about seven months old. Examination of the surround 
revealed the presence of many seedlings suppressed under sau and it 
was suggested by him lo upen out one acre of such forest, fire-protect 
it and do necessary weeding in the next rains after pulling out the 
sau. The Inspector-General of Forests remarked : 

“ From an examination of the surrounds of some of Mr. De’s 
experimental areas, it appeats possible that even weeding in the 
second year after recruitment takes place may result in 
regeneration,” 
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A. plot was accordingly laid out and saw standing over sal recruit- 
ment was pulled ont in April, 1936. 

Two weedings have been done during the following rains also 
and the plot is doing well. The object of laying out the one-aere plot 
is to find out if we can dispense with the weeding in the first year 
which costs a fair amount, without damaging the growth a great deal. 

Plots on the above lines have been laid out in different parts of 
the Babar tract, the oldest of them being three rains old and if the 
past progress be a guide to the future, it is confidently hoped that 
the secdlings would establish themselves in i to 6 years’ time. 

In the present working plan of Goalpara division, the provision 
of regeneration was based on 40 years’ regeneration period and in 
Kamrup on a 20 years’ regeneration period. It is not known if any 
Forest Division in India got natural sal regeneration according to plan 
and, as far as I am aware, nobody in Assam has established sal 
regeneration from the sced-fall to the stage of establishment by 
burning alone in five years. 

With favourable labour conditions prevailing in Goalpara, I think 
it is possible to establish natural regeneration of sal by manipulation 
of the canopy and by rains weeding without fire, at a reasonable cost 
without waiting for a very long time, as laid down in the working 
plans, Thatch (Jinperata arundinacea) was net present in most of 
the plots asa weed and if “ aided ”’ natural regeneration be the object. 
there is obviously no need to introduce thatch by burning the under- 
growth as it is not a sine gua non of sal regeneration. T have taken 
pH values of the worst evergreen sal localities and the results are 
not much different from those of the best localities and if one can 
come to any conclusion no sal forest, however evorgreen it might be. 
seems to be unfit for natural regeneration of sal. 


1937] EXPLOITATION OF THR ANDAMAN FORESTS 183 


EXPLOITATION OF THE ANDAMAN FORESTS 
By B.S. Cuencara, P.FS. 


Parr I. 

Summary.—lIt deats with the description of the group of islands which go to 
make up the Andamans and degoribes various methods of exploitation which have 
been tried from time to time and those which are in force at the present time. 

General deseription of the islands.—The Andaman Islands are 
204 in number with an area of 1,508 square miles. Many of them 
are small and support not more than 30 or 40 trees, Some of them 
are just awash or are submerged at high tide and are a source of 
great danger to navigation. The main islands are North Andaman, 
Middle Andaman, South Andaman, Barataung and Rutland. These 
are separated by very narrow channels and may be regarded as 
forming a single island 156 miles long and about 15 miles broad. 
Other islands of importance are the Landfall Islands to the north, 
Interview Island to the west, the Labyrinth to the south-west, Porlob, 
Long Island, North Passage, Colebrooke and Strait Islands on the 
cast, all hugging the main islands. ‘I'he Havelock, Lawrence, Outram 


and Wilson Islands—mostly named after the Generals who quelled 
the Indian Mutiny—form Ritehes Archipelago and lie 5-15 miles east 
of the Middle and South Andaman. 


Coastal lines.—The coast line of the Andamans is very irregular 
with numerous and deep indentations giving rise to a large number 
ofsafe harbours for sea-going steamers. Indeed, some of them are so 
large that the fleet formed for the attack on Burma in 1824 was able 
to make its rendezvous at Port Cornwallis, Tidal creeks penetrate 
many miles inland and make timber transport extremely easy.” 

Confiquration.—The Andaman Islands are very hilly with the 
main range of hills running north and south and rising to a height of 
2,402 fect in Saddle Peak in North Andaman. From these hills 
tidges and spurs ren in a confused manner enclosing narrow valleys 
or a mass of sweeping undulations. Level lands are rare except 
along creeks or river banks and the sea coast. Long Island and 
Interview Islands are fairly level. 


Climate—The climate is warm and equable, the mean tempera- 
ture in the shade varying from 70° F, to 90° F. with a perceptible 
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touch of cold during December and January when fogs and chilly 
nights are common. February to April are sultry with very little 
wind. Average rainfall is about 150 inches, but varies from place 
to place, Precipitation generally occurs every month, though the 
bulk of it falls from June to October. Both south-west and north- 
east monsoons blow with regularity from May to October and from 
November to January respectively. These monsoons greatly affect 
exploitation and sea transport. At the beginning of the south-west 
monsoon the west coast becomes dangerous while a heavy swell 
sweeps up along the east coast. Therefore, unless one has intimate 
knowledge of local conditions it is difficult to make exploitation of 
these forests a success, 

Foresis.—-E:xcept 50 or 60 square miles cleared for the Settlement 
in the vicinity of Port Blair, the whole area is covered with a luxuriant 
gtowth of tropical jungle rarely found elsewhere. 

The main types of forests are : 

1. Mangrove forests. 2. Beach forests. 3. Low level ever- 
green forests. 4. High level evergreen forests, 5. Deciduous and 
semi-deciduous forests. 

The mangrove forests (on tidal flats) are not at present of any 
commercial importance. It is estimated that about 160 tons of 
timber per acre are available and the area occupied is about 200 aqnare 
miles in all, most accessible and easily worked. It is therefore most 
unfortunate that we have not been able to make use of this as yet. 

The other types of importance are the deciduous, the semi- 
deciduous ‘and the evergreen forests. These are confusedly inter- 
mingled throughout the islands and depend for their distribution 
almost entirely on the underlying rock and soil, The steep slopes 
and ridges are usually evergreen and the undulations deciduous. 

The most important species are : 
1. Padauk (Pterocarpus dalbergioides). 
2. Gurjan (Dipterocarpus sp.). 
3, White Dhup (Canarium euphyllum). 
4. Papita (Sterculia campanulata). 
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Others of importance and now classed as miscellancous species 
are: 
1. Koko (Albizzia lebbek). 


2. White Chuglam (Terminalia bialata). 
3. Black Chuglam (Terminalia mani), 
4. Pyinma (Lagerstroemia hypolevea). 
5. Bombwe (Terminalia procera). 
6. Didu (Bombax insigne). 
7. Toungpeing (Artocarpus chaplasha). 
8. Lakuch (Artocarpus gomezirana), 
9, Thingan (Hope odorata). 
10. Ywegi (Adenanthera pavonina). 
11. Lal Bombwe (Planchonia andamanica). 
12. Lal Dhup (Parishia insignis). 
13, Marble wood (Diospyros marmoraia). 
14. Sea Mohwa (Mimusops littoralis). 
15. Hill Mohwa (Bassia butyracea). 
16. Lambapathi (Sideroxylon longipetiolatum). 
17. Lalchini (Amoora wallichii). 
18, Laichint (Calophyllum. spectabile). 
19, Mesua ferrea. 

Resources of timber and possibilities of the forests.A linear survey 
was carried out in 1891 and counting all padauk 24 inches and up in 
diameter it was found that 84 sound trees and a slightly greater 
number of unsound and unmarketable trees were available per acre. 


Tt was also found that more than 20 per cent. of the sound trees were 
of inferior colour. 


Tn 1905 a 208% enumeration of 154 square miles in North 
Andaman was made and a working plan was prepared. In 1912-14 
a 19% enumeration of 400 square miles of padawk-bearing forests 
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in the South and Middle Andamans was made and a working plan 
was prepared. But only padauk, pyinma and koko were counted as 
only these species were then most in demand. The world war, 
however, brought many of the then lesser known species to the market 
and a steady demand for diap and papita for match industry arose, 
The 1915 plan therefore soon became defunct and various Tough 
estimates of the stand of timber were made from time to time to 
mect the exigencies of the situation. A clear felling and complete 
utilization of all materials over 185 acres showed 298 tons of timber 
per acre (Inspector-General’s inspection notes). 


Mr. Pearce, in his Consulting Engineer’s report on forest exploita- 
tion in the Andaman Islands, 1928, estimated that after deducting 
the portion of the forests worked over and also other less productive 
areas, there are probably 1,870 square miles of forests available for 
commercial exploitation with mudern methods of extraction, Cul- 
culating on the basis of 20 tons of sawn timber per acre, he thought 
that the total stand of timber is approximately 24 million tons and 
that. working on a sustained yield basis on a 120-year rotation at 
least. two lakhs tons could be felled annually. He also thought that. 
based on the nsual theory that in a virgin forest the net volume 
is always stationary, i.e. that decay or Joss in volume balances new 
growth or volume increment and taking an annual increment of 
14 c.ft. per acre, a figure for only padavk, a slow-growing species, and 
deducting 30,000 tons that was then being felled, the net annual 
waste is at least 3 lakhs tons, 


Tn 1927, however, a beginning was made by Mr. Mason to 
ascertain the timber resources in these islands and the American 
method of topographical survey and enumeration was introduced. 


According to this method two perpendicular base lines, one 
running due north and south and the other due east and west, were 
run with compass and cleared & to 12 feet wide. Every 20 chains 
along these lines perpendicular lines, four to six feet wide, were cleared, 
thus dividing the whole area into 40-acre squares, At the inter- 
section of every mile, ze. at the corner of every mile square, a large 
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earth mound or a stone cairn with a stout wooden peg in the centre 
was erected. Along these base lines parallel strip lines were cleared 
at intervals of five chains and trees between these strips enumerated. 
The 40-acre squares were numbered and a sectional map 4°- 1 mile 
compiled roughly showing streams and sidges. 


Levels were run along these lines with improved Abney level 
and a trailer tape. Contours at 20 fect intervals and also all other 
topographical details that affect exploitation, eg. tidal creeks, swamps, 
streams, rocks, etc., were sketched in the field on a scale of 16’— 
1 mile (Ritches Archipelago was mapped on a scale of 8’—1 mile). 
Complete data on the forest vegetation was obtained concomitantly 
with mapping, enumerating all species down to 3 feet (breast height) 
girth. very species was grouped in girth classes of 14 feet up to 
6 feet and in one foot girth classes up to 12 feet andover. Volumes 
in c.ft., were obtained by applying volume table figures prepared by 
measuring 5,250 trees felled in the course of extraction in the South 
and Middle Andaman Islands.. These results were noted on a map 
16"—1 mile showing the species and the quantity of exploitable 
timber available in each 40-acre section or its multiples and in a few 
cases in each acre section. 

Jt was, however, soon found that a hundred per cent. enumeration 
and clearing of strip lines 4 or 5 chains upart for topography was 
slow and costly (Re. 1-6-0 per acre) and also unnecessary, ‘Therefore 
the enumeration percentage was reduced and the strip lines for 
levelling were cut 10 chains apart. The average of the figures for 
enumerated areas was applied to the unenumerated areas and the 
total for the whole area calculated. 


From these two maps—stock map and the topographic map— 
camp sites and rafting depots can be selected, the most economic 
layout of drag paths can be fixed, the number of elephants in each 
camp determined, giving due consideration to the fodder and 
water-supply available and the whole extraction planned in 
advance, 


From the enumeration made, the mature growing stock in 
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unworked or lightly worked areas’ in South Andaman felling series 
was found to be: 


Tons, 

Padauk: +. B29.283 
Gurjan +. 604,742 
White dhup ae 450,137 
Papila bg 108,710 
White chuglam a3 89,911 
Pyinma -. 123,290 . 

Total += 2,006,073 


A rotation of 150 years was assumed for padauk and gurjan and 
80 years for dhup and papiia-- based on ring counting in the case of 
dhup and papita. No rotation was determined for the remaining 
species but it was laid down that they should be felled only in areas 
allotted for the controlled species. The exploitable girth limit was 
fixed as usual at 9 feet and above for gurjan and padank, 7 feet and 
nbove for white chuglam, black chuglam, toungpeing, red bombwe, 
jhingam, thingan, koko, 6 fect and above for the rest at the point of 
felling. 

Sir Gerald Trevor, .6.F., in calculating the possibility assumed 
that the mature growing stock of padaui should last 75 years, qurjan 
45 years, dhup and papita 40 years and other species 60 years. Basing 
his calculation on this assumption, he fixed the annual yield at : 


Tons. 
Padauk ae 4,000 
Gurjan 8 18,000 
Dhup ae 11,000 
Papita ae 109,000 
Miscellaneous a 5,000 


Total oe 43,000 
Mr. Martin, W. P. 0., calculated the yield by the Brandis 
taethod and arrived at very nearly the same figures. 
No cnumeration has been made recently in North Andaman 
felling series but Todd, in his 1906 Working Plan, showed a total of 
36,295 trees or 91,894 tons, Assuming that this should last 75 years 
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(4 rotation) the yield was fixed at 1,225 tons padauk. Again for want 
of figures for other species, it was assumed that gurjan, white dhup, 
papita and other species are found in similar proportions to pudunk 
as in Middle and South Andaman and the yield was fixed at ; 


Tons. 

Gurjan ve 3,000 
White dhup ma 5,000 
Papita a 3,000 
Miscellaneous oe 1,500 
Total ae 12,500 


These are to be removed as demand arises. 


The yield, therefore, for the whole of the Andamans is: 


Tons, 

Padauk A200 
Gurjan ta 16,000 
White dhup ws 16,000 
Papita on 13,400 
Miscellaneous Ss 6,500 
Total a 57,100 


Early history.— Except for a brief period, 1789—1796 when under 
orders of Lord Cornwallis, Governor-General of India, a free Settle- 
ment was formed to put down piracy and the murder of shipwrecked 
mariners by the local savages, these islands have been unoceupied 
until the establishment of the Penal Settlement in 1858. Forest 
exploitation therefore may be said to have begun from this period 
with the clearing of land for occupation. But the timber was treated 
as useless and until 1870 Burma teak was imported for all substantial 
buildings. In 1883 a forest officer was deputed from India and a 
forest division was formed. 

Mr. Ferrars, the first forest officer with 200 men and 16 elephants, 
carried on the local timber supply of about 2,000 tons per year, 
exported timber on a tentative scale, carried out survey work and 
started teak and padauk plantations, He organised a court of 
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exhibition at the Edinburgh International Exhibition of Forestry in 
1884 and ulso at the Calcutta International Exhibition in 1883-84 
and distributed free samples of timber in these places. This proved 
a useful measure in bringing Andaman timber to the notice of 
consumers and in creating a demand for hardwoods. 


The system of working then was to girdle the useful kinds of 
trees preparatory to extracting them and then to clear the forest for 
cultivation. Extraction was supervised by convict warders taking 
the place of rangers and foresters. A small P.W.D. saw mill was in 
operation but was cutting timber mostly for their own use. Export: 
was about 400 to 500 tons per annum mostly in padauk squares and 
telegraph poles, gurjan spars, tea boxes and a few planks. Guzjan 
oil—13,000 gallons per year—obtained by eutting holes and burning 
them in trees above 6 feet in girth was supplied to the Settlement 
for painting roof shingles in conjunction with earth oil and red oxide. 
200 maunds of mangrove bark was also supplied for use in Phosnix 
Bay tannery. London and later New York were the chief markets 
for padauk. Vigorona attempts were therefore made to develop the 
London market to its full capacity. Though considerable profit was 
being made in this market it always needed selected timber. Facili- 
ties for direct shipping were rare, Indian markets, however, much 
less exacting, soon developed and a steady demand for Andaman 
timber arose. It therefore became necessary to work padauk-bearing 
forests upon a more extended seale beyond the rangeof the Settlement 
operations at Port Blair, A locality on the northern portion of Shoal 
Bay and its western coast was selected and extraction started in 
1886. 

A large stock of mature, frequently gigantic timber, the growth 
of centuries of undisturbed production was usually found. ‘Therefore 
the main question at issue was (Government of India, No. 181 K,, 
Caleutta, the 27th February 1889) to find a profitable market for 
the stored up surplus as well as for the annual production. Special 
stress was laid on the introduction of teak into the Andamans. Until 
these wore settled a working plan was not considered necessary 
(F.A.A.R, 1887-88), The Selection System or better termed ‘Selective 
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System” was therefore introduced and extraction organised accord- 
ingly. 

From the very outset the problem of extraction of timber in the 
Andamans has been twofold, wiz: 


1, Land transport and 2. Water transport. 


Land transport—early period.—Twenty-seven elephants and 22 
buffaloes hegan to drag logs from stump site to tidal water in Shoal 
Bay. Padauk was converted green by hand labour, mostly into 
squares, and other species were girdled. 

As demand from various markets arose the animals were made 
to work harder. Their rest for two days after every three days’ work 
was cancciled and their dry weather remission was also stopped with 
only such remission as they obtained when incapacitated by harness 
galls and overwork--a condition still prevalent in the Andamans. 
To reduce cost of extraction (Rs. 7-10-0 per ton of 50 c.ft.) the 
elephants were deprived of their grain ration—50 lbs. of paddy per 
day. The result, however, was disastrous ; seven out of 27 elephants 
died in one year (F.A.A.R. 1886-87). Many more died in subsequent 
years of overwork or Sukha Zakarbad or Lalbukhar as the elephant 
“ doctor’ called it-not a qualified man. He also declared that 
Lalbukhar was a well-known discase and was always fatal and that 
it was a discase which could not be foreseen or guarded against 
(P.ALA.R. (901). Their grain ration was therefore restored and they 
were allowed rest on all Sundays and also on Wednesdays during hot 
weather months. (This doctor, however, was killed by one of the 
elephants in 1901. Contrary to orders he fell asleep on the back of 
one of the young elephants that took fright at the sight of a wild pig 
ora cat and bolted. In doing so the elephant shook off the doctor 
and accidentally placed its foot ou the doctor’s chest, causing his 
death.) Large pilkhanas were also constructed to house sick elephants. 


To ke2p pace, however, with the increasing demand it became 
necessary to purchase more elephants and also more buffaloes. 
Buffaloes proved unsatisfactory and clephants were dying in large 
numbers or were suffering from sore feet. Many of them were 
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always on the sick list. It became therefore necessary to find other 
means of extraction. A tramline—18 Ibs. rails, 24 feet gauge—14 
miles long was first constructed in [890 at Dhani Khari ata cost of 
Rs. 15,683-—including the cost of rails (convict labour was employed 
and this was free, except for the cost of food). Four men for each 
truck or eight men per pair of trucks were engaged to push the trucks 
up and down. Buffaloes were employed to haul up the trucks on 
uphill gradients and also to cart logs to creeks, This proved efficient 
and more tramlines were constructed at very much the same cost 
per mile. A pole tramway was also constructed in 1891 at Aniket. 
This became unworkable in the rains and proved very expensive 
with frequent derailments. It was therefore abandoned. Elephants 
and portable tramlines, however, proved very efficient. 

Land transport—pre-war period 1900—1914.—Though tramlines 
proved efficient and the dragging distance was reduced, elephants 
still continued to die in large numbers mostly due to overwork, The 
Government of India became alarmed and in their No. 99-242/2-F., 
dated 23rd January, 1902, remarked that “ the management of 
elephants, upon which the Forest Department work so largely 
depends, appears to leave room for considerable improvement, since 
it is quite inexcusable that an animal should be killed by overwork.” 
Endeavours both in Calcutta and Rangoon to secure the services of 
a man of the Veterinary Assistant class as elephant doctor failed. An 
old mahout was therefore engaged as doctor until 1920 when the 
services of the present Veterinary Officer were secured and the 
management of elephants placed on sound lines. 

The frequent death of clephants, however, gave still further 
impetus to the construction of tramlines in the Andamans. A steam 
tramway in Wimberly-Gunj, 6 miles long, 24 inches gauge, 18 Ibs. 
rails was constructed in 1903-4 at a cost of Rs. 99,550 connecting 
Shoal Bay with Port Blair harbour (free convict labour). Before the 
end of this period two steam locomotives, 49 large and 15 small 
wooden trucks and 16 iron trucks were in operation over this line to 
transport timber and fuel. A maximum gradient of 1 in 75 was 
allowed and the locomotive pulled 8—10 logs per trip. A gradient 
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of | in 75 is too stiff for the type of engines then used and may have 
caused its subsequent failure. 

In 1909 when sca transport was not available all timber from 
Barataung and the adjoining islands was brought to Port Blair 
harbour through a canal from Patatung creek into Port Meadows, 
thence through another canal into the Bay, north of Durataung, 
thence via Potama channel, wp Shoal Bay and over Wimberly-Gunj 
tramline to Port Blair harbour. Similarly, timber from Rutland 
Tsland and the West Coast of South Andaman was towed to Constance 
Bay, tafted up Temple-Gunj stream and then over Aniket tramline 
9 miles to Shaitan Khari in Port Blair harbour. 

With the improvement of water transport, however, especially 
after the purchase of the steam vessel “ Rosamond ” these lines 
were more used for transporting fuel for use of the Settlement and 
were eventually abandoned and a part of the Wimberly-Gunj 
line was lifted for use at Bomlungta. 

In 1914 freshets in larger streams were made use of to float down 
timber. This was accomplished by keeping a collection of logs 
ready near the stream. As soon as a flood was expected, these were 


pushed into water and canght by means of a boom made of papita 
logs lashed together and anchored to trees at either end. These 
booms were placed across the stream where the current was sufficiently 
slack, usually about a mile below the upper limit of the mangrove. 
For this purpose, heavy sinkers like gurjan and pyinma were girdled 
at least six months before felling for making them buoyant in water. 

A road scheme at an estimated cost of Rs. 2,50,000 excluding 
onst of bridges and culverts for 8 feet metalled road 60 miles long 
from Porlob to Stewart Sound with a branch to Lewis inlet was put 
forward in 1914 and 6 miles were constructed from Bomlungta valley 


ata cost of Rs. 19,454. A large portion of this road was later utilized 
for tramline construction in 1916. 


The war period and the post-war period, 1915-1922.—In 1915 
the road scheme was superseded by a proposal to take out padauk 
timber from inland areas with the aid of monorails and buffaloes 
similar to those then in use in Siam (Indian Forester for May 1916).. 
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This, however, was abandoned in favour of a two feet gauge through 
tramline from Bomlungta to Base Camp in North Andaman. The 
construction of this line was started simultaneously in 1916 at both 
ends—from Bomlungta proceeding north and from Base Camp pro- 
ceeding south. Eighteen Ibs. rails were used and a maximum 
gradient of 1 in 400 was allowed. Sleepers and bridge timber sawn 
at the mill and supplied free were used in this line and before the end 
of 1922 a length of 6} miles in Bomlungta at a cost of Rs. 1,88,511 
and a length of 1} miles in Base Camp ata cost of Rs. 54,605 were 
brought into working condition. (Convict and also free labour 
imported from Ranchi were used at Bomlungta and only free labour 
at Base Camp. Convicts were paid annas five per diem and free 
men Rs. 15 per month and their passages both ways were paid by the 
department.) 

These lines were, however, abandoned in 1922 for reasons not 
very clear now and written off in 1928, 


Land transport—later period, 1922—1934.--In 1921 Mr. C. 8, 
Martin, then Consulting Forest Engineer to the Government of India, 
after a visit to the Andamans, recommended construction of metre 
gauge railways and introduction of caterpillar tractors, He stated 
that this would reduce cost of extraction by £0% and thought that 
elephauta should be replaced ae fat ae poseible by machinery as large 
tracts of forests were unsuitable for elephants owing to the scarcity 
of water and fodder supply. Mr. Bradley, then Chief Forest Officer, 
however, was opposed to the introduction of American methods of 
logging and thought that the problem of fodder supply could be 
solved by raising a fodder crop artificially. He also thought that 
the method of extraction from stump site to water's edge by elephants 
and buffaloes was “simple and efficient and suited to prevailing 
conditions. Such power is highly portable, practically self-support- 
ing, suited to the type of labour available and as cheap as any more 
rapid mechanical method is likely to prove.” Mr. Martin’s scheme 
therefore did not eventuate. 


In 1921 the clear felling system was introduced, It became 
necessary to concentrate elephants in small areas. To avoid what 
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was then an imminent danger of congestion of elephants in too 
confined an area a skidder mounted on a wooden lighter was intro- 
duced in 1923, It was tried at Alexander Tsland and was afterwards 
converted into a steam pile driver for driving piles in deep water. 
(Mr, Fiewett subsequently converted this into a loading machine for 
loading logs in steel barges for transport to Chatham from forest 
camps superseding a slow and costly process of loading with crab 
winches mounted on a fixed wooden gantry. This, however, is now 
being replaced by an arrangement for loading logs direct in steel 
barges and ships without recourse to rafting, resulting in a saving of 
mote than Rs, 4,000 per month on rafting apart from losses of 
timber in floods in towing.) 

The clear felling system was soon found unsuited to the Andaman 
conditions and the selection system, aptly termed by Mr. Mason 
“ picking-the-plams system,” was again introduced. Elephants 
continued to be the main dragging power, their number was raised. 
to 9£ in 1927 and buffaloes were again introduced. Yet the need for 
studying means of extraction other than by elephants became more 
and more pressing as the operation extended and as the more 
accessible areas were worked out. It was found that not only was 
the number of elephants, which the forest could support, limited, 
but the area which could be econonically worked by elephants was 
also limited. ‘‘ Therefore unless other means of extraction other 
than by animals ean be provided, not only can there he no further 
expansion but it will not be possible to maintain even the present 
scale of operations” (F.A.A.R. 1927, para. 19). Tt was also found 
that with only animal power for extraction no better method 
than  picking-the-plums system ” for working these forests could be 
evolved. The minimum girth Jimit was the only silvicultural rule 
that was being followed (F.A.A.R. 1928). Therefore, the services 
of Mr. Pearce, then Logging Engineer, Madras, were obtained to 
study the problem of extraction in particular and to advise generally 
on exploitation and working. 

Mr. Pearce, after a careful study in 1928, found that “ the 
Andamans have now reached the cross-roads in forest exploitation. 
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They must cither take the road of reorganisation, improvement and 
expansion ot the turn leading hack to restricted progress, lessened 
production and decreased profit, There is no middle way ; the local 
officers are very doubtful of maintaining even present production 
with the old organisation and method. While feeling the way and 
getting Andaman timbers established on the market the present 
organisation served its purpose. But now the Andamans have 
progressed to the stage where the old organisation cannot for long 
continue to cope with the problems of forest exploitation. Nor can 
the present inadequate staff continue to overwork ; like a machine it 
will wear out. The only reason the present organisation runs at all 
is because it is exceedingly fortunate in personnel.” Mr, Pearce 
recommended topographical survey and enumeration of all workable 
areas and introduction of —- 
(a) “ Roader and clephants ’' for all coastal and creek areas, 
(b) Yarders, better known as “ Skidders,” for all areas of 
difficult topography. 
(c) Combination system for interior areas, and considered 
steam-driven engines most suitable for the Andamans. 
He suggested that the ‘‘ Reader ’--a wide drum-logging engine 
with big line capacity, the largest carrying 8,100 feet of 14 inch 
diameter wire rope main haul line and 21,400 fect of § inch hau!l-back 
ot out-haul line, powered by a two-cylinder 14 inches X 14 inches 
steam engine—should be mounted-on a barge for use along tidal 
creeks or on a wooden sledge for working along the shore. Using 
the‘t Reader ” to pull logs in from a distance of up to 14 miles along 
parallel or radiating straight lines and elephants to drag logs a short 
distance from each side to these lines, he hoped to double or treble 
the output per cach elephant. 
For areas of difficult topography he suggested a Skidder (Yarder) 
that carries 1,500 feet of main line. 


For interior areas he suggested: Combination of ‘* Reader ” 
and Skidder, the latter to feed the ‘ Reader” replacing elephants in 
difficult country, thus covering a greater area along the creeks and 
coastal areas, For logging interior areas or for entire islands meter 
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gauge tailways—5 miles per square mile section—with Skidders to 
yard to tail and to load were recommended. For areas where light 
tailway construction may be expensive ‘' Yard and Swing” waa 
recommended, the same Skidder that does the yarding or a similar 
machine doing the swinging or hauling of the collected logs to the 
next spat tree and eventually ta the tidal ereek or to the light 
tailway. He also thought that where conditions are favourable for 
elephants, they can always be used to advantage in conjunction with 
Skidders and that the combination of the two would probably be 
cheaper than either alone. 


Mr, Pearce’s specific recommendations for Interview Island, 
26,528 acres, a fairly level country, were: A network of light rail- 
ways 20 chains apart--5 miles per square mile—radiating from a 


temporary jetty, timber to be yarded to the rail and loaded on trucks 
by high lead Skidders, the loaded trucks to be hauled by buffaloes or 
light locomotives, Estimated cost per ton of timber with one Skidder 
and 1,000 tons monthly Rs. 6 and with two Skidders and 2,000 tons 
of timber monthly Rs. 5-12-0. 

This excludes overhead charges and also rafting. 

Capital for 1,000 tons monthly Rs. 1,00,000 (ene Skidder). 

Capital for 2,000 tons monthly Rs. 1,57,000 (two Skidders). 

Mr. Pearce, however, pointed out that “it should not be 
construed as meaning that I am advocating introducing or carrying 
on mechanical extraction on all four or five areas at once. Actually 
only one Skidder shonld be purchased in the beginning and the second 
after crews have been trained,” and also that “ it should not be 
supposed that the east of extracting timber from the whole of the 
Andamans will be the same as the cost I have given for the easier 
areas selected for initiation of new methods. Skidding cost would 
be about the same, but logging the interior of the Great Andaman 
and the areas behind the fringes already worked will be much more 
expensive in land transport cost. Interview and Long Islands are 
exceptionally easy from the standpoint of railway construction, but 
in most other areas the cost would he considerably increased.” 
(Consulting Forest Engineer’s Report 1928.) 
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It was also suggested that contract extraction should be en- 
couraged to increase the South Andaman outturn. 

These recommendations were accepted and a beginning in 
mechanical extraction with a Skidder and light railways at a cost of 
Rs. 1,57,441 under the supervision of Mr. Pearce was made in Inter- 
view Island in 1930. 

The South Andaman extraction was given over completely to 
contractors at Rs. 5 per ton delivery at tide water from which 
they conld be towed to forest ships by departmental motor boats 
or Rs, 5-12-0 if delivered alongside the forest vessels. Padauk logs 
and paduuk syuares were paid for at higher rates, Elephants were 
supplied free of charge to these contractors, only the cost of feeding 
and that of attendants being paid by them, 

The cost of departmental extraction delivering alongside forest 
vessels was then Its. 5-11-6 per ton of timber in South Andaman 
and Rs. 8-10-5 in North Andaman, because of free imported labour. 

The Skidder began to operate in December 1930 and extracted 
400 tons of timber to begin with, From the Skidder, nine well cleared 
lines, 20—30 chains long, 12—15 feet broad, radiated in all directions 
for running the sky-line cable way. Between these lines, all logs 
were dragged by elephants to these cleared lines. the outturn 
increased to 1,215 tons in May. However, due to worldwide depression 
in the timber trade this operation was closed in 193] and was event- 
ually abandoned. Though it is not a fair comparison since the 
Skidder operated only for five months, the cost per ton of timber 
produced was very much more than by elephants alone. The Skidder 
operated within half a mile radius of tide water. 

After the Skidder was abandoned North Andaman extraction 
was also handed over completely to contractors on similar terms as 
that in South Andaman. The annual outturn was about 40,000 
tons and in peak years 1931, 45,746 tons, and 1932, 45,142 tons. 

It soon happened, however, that coastal and creek arcas were 
exhausted and one of the contractors who was responsible for a large 
outturn of about 25 to 30 thousand tons per annum terminated his 
contract at the close of 1933 (September). The question of extraction, 
therefore, hecame a serious problem again and applications for further 


contracts were invited. 
(To be continued.) 
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BIOLOGICAL CONTROL OF FOREST INSECTS 
By J. C. M. Garpner, LPS. 


Tn virgin forest life tends to be ina state of equilibrium. Inacets 
feed on the trees but do not inerease to great nunibers owing to several 
factors, one of the mast important of which is their use as food by 
other insects ; these carnivorous insects are known as parasites and 
predators. It is true that local and temporary outbreaks may occur 
in natural forest largely due to abrupt weather changes but these are 
rapidly brought back to normal, 

The tendency in forestry is to convert natural mixed forest into 
pure stands of useful species, the useless species having been eliminat- 
ed. The result of this is that the optimum conditions for the multi- 
plication of the harmful insect fauna of the useful tree are created. 
At the same time the ecological conditions of the predators and 
parasites are interfered with; for example many of these feed on 
several species of insect and the reduction of their possible hosts to 
one or two species may make their suceessful continuance throughout 
the year precarious. The harmful species multiply excessively and 
epidemics result. : 

At this stage the entomologist is called upon to apply control. 
Possible methods can be classified as Chemical, Mechanical, Silvi- 
cultural and Biological. The first two are rarely applicable in forestry 
owing to the high cost; for example it is often profitable to spray 
with poison a low-lying agricultural crop but similar action in a large 
forest plantation is usually out of the question, Silvicultural control 
involves several possibilities: the avoidance of large areas of non- 
gregarious trees in pure stands, the correct choice of species in mixed 
stands ; choice of species for undergrowth and so on, 

We now come to the fourth method. biological control ; of the 
several factors here, we are giving special attention to the encourage- 
ment of inseet predators and parasites. The predator is active both 
in the mature and immature stages ; an individual typically kills 
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numerous insects for food and these insects need not be of one kind. 
The typical insect parasite, on the other hand, has only slight powers 
of movement in the larval or feeding stage ; the larva is a weak, soft, 
Jegless and maggot-like creature whieh is, however, admirably fitted 
to feed on the tissues of its host. Active movement is not necessary 
since the larva on emergence from the egg finds itself either in or on 
the body of its host ; all it has to do is to feed. The adult stage is 
very different, nearly always extremely active and winged; some 
related to wasps, others with a considerable resemblance to the 
common house-fly. There are many thousands of species each with 
its own peculiar habits, 

While predators are mainly polyphagous, parasites vary, Some 
species attack only one species of host ; others several allied species ; 
others have a still wider range of hosts. The parasite may atteck 
the egg, larva, pupa or adult according to its species, Another class 
of parasites, called hyperparasites, attack primary parasites and are 
therefore injurious. Even minute egg-parasites are themselves 
attacked by still smaller hyperparasites, 

There are two rather different cases in which the possibilities of 
biological control have to be considered. First, when the pest has 
been introduced from another country and, owing to favourable 
environment and the absence of its natural enemies, has got out of 
hand. Second, where the insect is indigenous and tolerable under 
natural conditions but has reached pest status owing to the artificial 
creation of its optimum environment. 

The first case, that of the introduced pest, does not occur in 
Indian forestry but as most of the large-scale work on biolegical 
contro! deals with this aspect, some remarks may be of interest. The 
United States of America have suffered severely from introduced 
pests; nearly one half of its major pests have been introduced, 
usually from Earope, To take one of these, the Gypsy Moth, This 
is fairly common in Europe, but is of no great inrportance owing to 
heavy parasitism. It first appeared in Massachusetts in 1867, having 
been brought from England, I have been told, by an amateur collector 
who allowed one or two moths to escape. Needless to say its own 
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particular parasites were not brought too. Twenty vears later the 
moth had become a serious pest with a wide range of food-plants. 
Control methods were put into force and in 1900 the moth was so 
scarce that the legislature of Massachusetts refused to continue the 
programme, against expert advice. Abandonment of the work for 
four years allowed the pest to gain such a hold that the State has been 
spending over a million collars a year to alleviate the trouble. A 
serious control campaign was started in 1905, special attention being 
given to the introduction of parasites and predators from Europe, 
where several laboratories were set up. Millions of individuals have 
been imported and at least fifteen species have established themselves. 
But the pest has not yet been eradicated. 

In connection with this gigantic project I may refer to a case 
where something like factory methods are used in the Gypsy Moth 
laboratory at Melrose, An introduced parasite attacks a proportion 
of each batch of Gypsy Moth eggs; it is desired to obtain a large 
number of these and to distribute them over the attacked areas. The 
eggs are laid ina mass, matted over with hairs. First the egg-clusters 
are broken up and fed into a machine with two canvas-covered discs, 
one of which revolves ; the eggs are thus gently cleaned and hairs and 
débris are drawn off by air, The mixed eggs are then fed into another 
machine, which consists essentially of an inclined chute with a cross- 
barat the bottom, and a partitioned receiver. On meeting the cross- 
bar, the eggs bounce ; parasitised eggs are not as good bouncers a8 
the sound eggs and therefore fall into the nearer partitions, whence 
they are removed and distributed in large numbers ; the unparasitised 
eggs fall into the further partitions and are afterwards destroyed, 


Among the many definitely successful instances of biological 
control are: (1) The cottony-cushion scale accidentally introduced 
into California, became a virulent pest of orange and femon. A 
mission to Australia resulted in the importation of a predacions 
coccinellid or lady-bird beetle which reduced the pest to insignificance 
in less than five years, This identical method has been repeated in 
other parts of the world. (2) The control of several severe sugarcane 
pests in Hawaii by introduction of parasites and predators by Muir, 
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entailing long journeys in Australia, Java, China and elsewhere, (3) 
The check of enormous damage by the Huropean larch sawfly to 
Canadian forests by the introduetion of parasites from England. 


The second class of epidemic, due to the increase of an indigenous 
insect owing to the artificial creation of a very favourable environ- 
ment, contains many of the more important Indian troubles, The 
Entomological Branch is now experimenting in Biological Control 
of teak defoliators in Nilambur, Madras, and of shisham and nnberry 
defoliators in the Punjab; these are tolerable defoliators under 
natural conditions but serious under plantation conditions, The 
geographical distribution of the parasites of these pests does not always 
coincide with that of their hosts. For example several parasites of 
the teak defoliators occur in Burma but not in Nilambur and vice 
versa ; exchange is therefore being made, large nunibers being reared 
under laboratory conditions for despatch. One parasite species 
(Cedria paradoxa) from a teak defoliator in Dehra Din was found to 
be capable of attacking the larve of mulberry defoliator in Dehra. 
It has never been found in the Punjab plantations. Large numbers, 
therefore, were reared in Dehra and this month (July) over 15,000 
individuals were taken to the Punjab plantations and released. 

In addition to this introduction of parasites to new localities, 
efforts are being made to increase the numbers of certain parasites 
already present. 

The operations involved in work of this kind are intricate, Hach 
species haa its special requirements ; some will live in cold storage 
(which is necessary to delay activity in transport) only as pupe, 
others will travel well as adults; some will attack only host larve: 
ofa certain size, others eggs and so on; hyperparasites must be 
eliminated. 

In conclusion, it is apparent that insects must be considered when 
forest operations are planned. Harmful species must be discouraged 
and parasites and predators favoured. The principles involved 
are discussed by Beeson (Zndian Forester, 1934, p. 672, “ The Biological 
Control of Teak Defoliators.”) 
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EXTRACTS 
THE TECHNICAL QUALITIES OF WOODEN SLEEPERS 
COMPARED TO THE QUALITIES OF METAL OR 
CONCRETE SLEEPERS 
By M. J. Camprepon 
Head of the experimental laboratories of the National Institute Dit Bois. 
A.—-THH YROUNICAL QUALITIES OF WOODEN SLEEPERS, 

At the present day the wooden slecper appears to be the one 
which responds in the most perfect manner to the technical require- 
ments of the case. Let us examine its qualities. For a relatively 
light weight it occupies a considerable volume permitting— 

(a) a good seat in the ballast, stabilising transverse movement 
in the sleeper ; 

(6) a large surface which distributes the load, thereby loosening 
the pressure on the ballast. 

2, Made of an easily worked material it is easy to obtain various 
lengths and sizes suitable to the divergent requirements such as main 
lines, secondary lines, crossings, etc. 

3. It permits the ready attachment of rails and resists the 
lifting strain on the spike. 

4, It gives remarkable elasticity which can be increased by 
bearing plates between rail and sleeper and a good resistance to 
vibration caused by the passage of trains, Wood does not present 
the inconveniences of metal due to fatigue. 

Such are the technical qualities of the wooden sleeper. This 
lotal of qualities does not appear to have been reached at present by 
other classes of sleepers. 

On the other hand the wood sleeper has the following defects : 

(1) Tt has a marked tendeney to split, especially near the rail 
seat, a tendency which ean be minimised by the use of 
§ irons on the end of the sleeper, or by the uso of a trans- 
versal bolt which, however, increases the cost of the 
sleeper, This fault is formed especially in sleepers of 
pine and beech. 

(2) It lacks durability, minimised to some extent by preservative 
treatment, but in spite of this remaining the chief defect 
of the wooden sleeper. 

(3) Tt requires, on account of the play of the spikes in the wood, 
frequent retightening of the spikes, which is costly, 
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B.—OTHER TYPES OF SLEEPERS. 

1. Attempts made to substitute a concrete for 2 wooden sleeper 
do not appear for a moment to have given satisfactory results. In 
order to reduce weight it has been neéessary to reduce sizes and by 
thus reducing stability to infroduce special types of construction 
which enhance the price. The poor elasticity of concrete resists badly 
the vibrations caused by the passage of trains and shows a tendency 
to disintegrate. The action of frost seems to be equally harmful and 
finally the attachment of the rails is difficult and requires special 
arrangements, 

Attempts which continue till to-day for instance on the Midi 
Railway Company do not appear to have given any results of general 
interest. 


2. Metal sleepers represent a much more acceptable solution. 
Presenting somewhat less resistance to the ballast by reason of its 


smaller dimensions than wood nevertheless the metal sleeper offers 
equally good elasticity and an excellent resistance to vibration. The 
fixing of the rails, although less easy than with wooden sleepers, has 
been solved in several interesting ways although these have added to 
the cost. ; 

Aga disadvantage of the metal gleeper must he noted the excessive 
rusting in a wet or maritime climate. Much more important than 
this, however, is the fact that varied lengths and sizes are much more 
difficult to obtain than in the case of wood. On permanent ways 
equipped with metal sleepers it is necessary to resort to wooden sleepers 
for crossings. 

C.—GeneRAL GONCLUSIONS. 

{t follows from the preceding consideration that the substitution 
ofthe wooden sleeper by the metal or concrete ig nut to be commended 
on purely technical grounds. On the other hand it is economic con- 
siderations which will decide the question. ; 

In France the menace of the eviction of the wooden sleeper does 
not appear to be serious. The State has only made small experiments 
in this direction on secondary lines at the demands of the manu- 


facturers. 
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In Belgium, on the contrary, where economic conditions are 
different, a great effort has been made by the metal interests to obtain 
a substantial footing. 


Indo-China, where the metal permanent way has recently become 
of some importance, can equally he given as an example of the in- 
fluence of particular conditions on the evolution of ideas, Although 
possessing sleeper woods in considerable quantitics the administration 
has equipped all the new lines with metal sleepers. The reason being 
that construction was carried out on a budget of payment in kind, 
and it was more economical to import metal sleepers. It may be 
noted in passing that in Annam on the sea coast metal sleepers are 
tapidly rusted and have had to be replaced by wooden ones. 


D.—FotvurE OF THE WOODEN &LERPER. 


Itappears that the wooden sleeper on account of its characteristics 
will for long maintain its technical superiority over metal or concrete 
sleepers. But in spite of such technical superiority on account of the 
improvements which are possible in future the wooden sleeper cannot 
maintain itself against its competitors unless economic conditions 
are equally in its favour, On this account the question of durability” 
is of paramount importance. Tt is towards an increase in the life of 
the sleeper either by a fight against disintegration or mechanical wear 
or tear or by the perfecting of process of wood preservation against 
decay that our efforts must tend. Price is directly bound up with 
the question of durability. The life of a metal sleeper cannot be 
fixed, with precision, as we are still in the experimental stage. But 
it is probable that on this ground the battle will be fought out, It is 
therefore of fundamental importance if the wooden sleeper is to win 
that the quality of sleepers should receive the strictest attention. 
After this the life of the wooden sleeper will depend on the preservative 
treatment giventhem. It is towards such methods of conservation 
that we should proceed in future if we wish to maintain the superiority 
of the wooden sleeper, 
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GUJRAT VILLAGERS’ SELF-HELP 

Twenty years ago the Dwara Kas left its channel about five miles 
above its junction with the Chenab River, and cut a fresh channel 
through the lands of 14 villages, destroying in the process about 6,000 
acres of good agricultural land. Since then the villagers have peti- 
tioned every visitor, as they say themselves, they have stopped every 
tonga and motor to ask for help, but no help has been forthcoming 
from outside. Realising at last that the only help they could get was 
amongst themselves, they have banded together to supply free labour 
in the building ofan earth bund which it is hoped will deflect the 
torrent back into its old bed again. 

The site of this bund is nine miles from Gujrat between the old 
towns of Jalalpurjatan and Saleempur. It consists of a main bund 
some 600 feet long by 14 feet high, with four spurs or groins which 
point out into the sandy torrent bed in order to deflect the force of the 
torrent away from the main bund. The faces exposed to torrent 
action have to be revetted witha layer of sand-bags, anda considerable 
amount of planting is being done with shisham trees, banka bushes, 
kana grass clumps and agave or Spanish bayonet plants in order to 
bind the sandy soil on and around the bund. 

This work has been organised by the Naib-Tahsildar and other 
local influential men under the guidance of a forest officer who has 
recently been placed by Government on special duty in Jhelum and 
Gujrat to encourage and develop such work, combined with the 
conservation of grazing lands. 

At first sight there may be no obvious connection between 
engineering works for the control of streams and the control of cattle 
in grazing lands, but in practice they are definitely linked together. 
Practically all torrents which are actively destroying our most valuable 
tarani cultivated land by cutting away banks and dumping enormous 
quantities of useless sand, originate from the gently sloping lands of 
the foothills. The water falling there should be caught and held by the 
grass and shrubs which keep the soil porous, but unfortunately owing 
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to persistent grazing these lands are now bare and exposed. What- 
ever rain falls rnshes off at once, carrying away with it enormous 
quantities of croded material from the exposed soil. 

Hence it is essential that any attempts at flood control cannot 
stop with engineering bywdsin the lower reaches, but mnst concentrate 
also upon getting hotter soil protection by means of plant cover in the 
upper reaches of each torrent which is doing damage. 

Unfortunately, it is often a different set of people whose livestock 
is damaging the upland slopes, and they do not care what losses are 
suffered hy the villages a few miles downstream through flood and 
erosion. This is where Government can help, and is helping, by 
detailing officers with a sound knowledge of the villagers’ livestock 
problems to persuade them into following a less wasteful and harmful 
use of their grazing grounds. 

This effort at self-help in Gujrat will doubtless become a model 
from which many similar undertakings will be copied, because the 
amount of cultivable land which can he recovered and improved by 
such stream-training projects is very great indeed, In Jhelum district 
alone about two-and-a-half square miles of cultivation is being destroyed 
each year by torrent action and by the spread of sand from torrent 
beds. 

Government obviously cannot afford to undertake such work in 
every village, but much can be donc by the practical encouragement 
and organisation of self-help. With Government supplying an 
organiser with the necessary technical knowledge, plus much tact and 
patience, and the villagers each doing their bit under a system of 
voluntary self-help, the shortage of cultivable land and complaints 
about unemployment would to a great extent he cured.—(The Civil 
and Military Gazette, May 16, 1937.) 


SHORTAGE OF EPHEDRA 


It is only some twelve years ago that this commodity was intro- 
duced into the European markets, and since that time its valuable 
properties have gradually gained recognition. Consumption of 
ephedra during the past few years has increased enormously, and 
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to-day it is one of the leading medicinal natural products. The first 
bulk and regular supplies were shipped to Europe from China, where 
it had been in use for some centuries and where it is known as 
Ma Huang. but the quality of the shipments were not altogether satis- 
factory and consumers sought an alternative source. In due course 
shipments were made from Spain, and the quality of the herb was an 
improvement on the Chinese commodity. The cost of the raw 
material was by this time ceonomical and supplies were abundant, 
which allowed for considerable reductions in the sale-prices of the 
manufactured ephedrine products. The number of manufacturers 
of ephedrine increased and sale-prices became keenly competitive. 
Continental manufacturers also sought for business in this market. 
About twelve months ago the shipment of ephedra from Spain was 
disorganised and now seems to have ceased for the time being. Con- 
sumers have had to fall back on the Chinese product, but according 
to reports, there are not likely to be many more shipments from that 
source until the Sino-Japanese dispute is settled The main souree 
of supply in China is Tientain, and it is in this district that the distur- 
bance is centred. Dealers in London had long ago ceased to hold 
stocks owing to the fact that the chief consumers bought direct and, 
in any ease, the price was far too low to allow for the expense of 
holding stocks, Consequently, there is probably not a single ton of 
ephedra on the London market. The last: quotation from China for 
the herb was 19s. per ewt. ¢.i.f. in bulk quantities. The main con- 
sumers may ot may not have good supplies on hand, but the outlook 
for further arrivals from Spain or China is not at the moment hopeful. 
Unless there is a renewal of supplies from one or other of the sources, 
there is bound to be a shortage of the raw material, and sale-prices 
for ephedrine may have further to be increased. It is interesting to 
learn Uhut efforts are being made to develop a source of supply of 
ephedra in India, but, so far, it is stated, the quantities available have 
been unimportant. From another source we Jeatn that limited 
supplies of Indian were offered here over twelve months ago, but, 
with Spanish and Chinese available, no interest was shown by con- 
sumers—(The Chemist and Druggist, July 31, 1937, page 123). 
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Tho following information is taken from the accounts relating to the Seaborne Trade and 


Navigation of British India, for August. 1937: 


MONTH OF AUGUST 


ARTICLES 


Quantity (Cusic Tons) 


Vavue (Rupzes) 


1935 1936 1937 


1935 : 

Wooo and TIMBER 

Teakwood— 
Siam : “3 4586 | 4,248 
French Indo-China 45,687 5,622 14,953 
Burma 14,50,475 
Other countries 56.320 139.443 

Total 45,687 66,528 |16,09,119 

Other than Teak — ee 
Softwoods 37,112 | 2,024,919 | 1,34,140 
Matchwoods 45,595 37,984 
Unspecified (value) 1,27,031 28,112 91,180 
Firewood 435 578 735 
Sandalwood 


Total value of Wood 
and Timber oe 


Manufactures of Wood 


and Timber— 
Furniture and cabinet. 
ware sé 


Sleepers of Wood «. 

Plywood a 

Other manufactures 0} 
wood (value) 


Total value of Manufac- 
tures of Wood and 
Timber other than 
Furniture and Cabi- 
netwate at 


6,295 1,722 oe 


1,70,873 | 2,78,926 | 264,039 


No data 


43,601 | 1,06,299 
1,70,294 | 1,02,298 | 1,62,287 


1,70,294 | 1,45,896 | 2,93,234 


Other Products of Wood 
and Timber— 
Wood pulp (cwt.) 


1,18,877 62,086 
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MONTH OF AUCUST 


ARTICLES Quantity (Custc Tons) Vatu (RUPzES) 


1935 1936 | 1937 1935 1936 1937 


Baga Aare =a 
Woop aNd TIMBER 
Teakwood— 


To United Kingdom 2,273 3,904 | 35] 4,18,366 | 788,571 4.600 
» Germany 462 393] 119,680} 91537) 
» Iraq 2 60 89 | 18 | 10,897] 15,297 4,808 
1 Ceylon Pe v7 9B 1 8508] 11.496 100 
» Union of South 

Africa eh 299 387 48,072} 68,283 $e 
» Portuguese East 1 

Africa 10 59 oe 2,150 9,880. oe 
» United States of 

Amertoa on 207 ta : a 4.496 re oe 

404 44g! 86 79,146 | 93,669 17,530 


» Other countries ., 


5,979 107 | 682.515 | 10,78,733 | | 27,098 


Total a 
i} 
Teak keys (tons) we 312 400. 45,752 | 56,150. 
Hardwoods other than 
teak os ee Be ¥ 23,914| 
Unspecifed (value) ]] 1 ee 3 51,219 | 64,827 | 23,077 
Total “ 312 os). 97,971 1,464,891 | 23,077 
Sandalwood = 
To United Kingdom ., 1 34 600) 1,000] —54,c00 
» Japan y ‘ oa 7 ve . 6,200 
1) United States of 
America a 15 72 1 16,060 99,048 On 
we Other countries .. 17 20 22 22,103 23,409 20,145 
Total a 32 93 | e4| 58763 | 1,23,457/ 81,745 
Total value of Wood and 
Timber ee) ee we oe B,19,249 | 13,47,081 | 1,31,860 
Manufactures of Wood > 
‘and Timber other 
than Furniture and 
Cabinetware a3 6,231 2614 25,229 


Other pecilty of Wood 


and Timber - No data No data 
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ACCOUNTS OF HIS EXCELLENCY THE GOVERNOR OF 
BOMBAY’S SHOOTS IN KANARA DISTRICT DURING 
THE YEARS 1936 AND 1937. 

1936 

Yellapur Camp lasted from 9th to 17th May 1936. 

Their Excellencies Lord and Lady Braboume arrived at Yellapur, 
having motored from Alnavar, at 10 a.m. on the 9th, and were 
accompanied by Mr. Bristow, Lt.-Colone! Toogood, Major and 
Mrs. Opie, Captain Walker and Mr. Yates. 

9th May—Tatayar—One tiger (8 feet 10} inches). Almost 
immediately on the arrival of His Excellency’s party in camp at 
about 11 a.m. news of two kills was brought in and two consecutive 
beats were arranged. The first beat, which lasted from about 1 p.m. 
to 3-30 p.m., contained no tiger, but two bison, a large cheetal stag 
anda mouse-deer were seen. Immediately the first beat was over 
the party set off in cars for Tatagar jungle. Towards the end of the 
beat the tiger appeared in front of His Excellency’s machan walking 
slowly. His Excellency shot him through the head at about twenty 
yards range. 

10th May—Marikan (Magod).—One tigress (8 feet 9 inches), 
This was a long beat in thick jungle and was extremely hot 
for the guns as the machans were in the sun. The tigress walked out 
opposite His Hixcellency’s machan towards the end of the beat. 
His Excellency shot her through the brain when she was about twenty 
yatds from him. Besides the tigress a small cheetal anda mouse- 
deer were seen. Major Opie shot at the mouse-deer but did not hit it. 
The tigress was found to be carrying five well developed cubs which 
would have been born about a fortnight later, 

Tatwal (Block 30).— One bear (6 feet 6 inches), Toogood shot 
this bear while out on an early morning walk. 

A 
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llth May—Tatwal (Block 30).—One bison—height 18 hands ; 
horn span 38{ inches, His Excellency shot this bison when walking 
round in the evening with Mr. Hiley. His Excellency’s first shot 
knocked it down. Hiley gave it a second shot while on the ground 
and it got up again and walked away. His Excellency gave it another 
shotasit went and it fell down, dying, after going about twenty yards, 

Angod Jungle—One male elephant (5 feet 9 inches) ; one 
cow elephant (7 feet 9 inches), Bristow went out with Butterworth 
(Mr. Hiley’s step-son) after elephant in the morning. They found 
a herd and Bristow shot a small tusker. The rest of the herd ran 
away with the exception of one cow which looked menacing. For 
safety’s sake Butterworth shot her. 

Kotikert.—One male pig—height 2 feet 10 inches. Shot on the 
way back to camp in the evening by Major Opie. 

13th May —Kotikert—Two bison—horn span 30} inches and 333 
inches. Faure Walker shot the first bison when out walking in the 
early morning. Hetook a long shot in the dark which wasonly exensed 
by inexperience. The shikari was positive the bison was not hit and 
he galloped away apparently completely untouched. However the 
bison was found dead the following morning within three hundred 
yards of where he was last seen with two bullets in the shoulder. 

The second bison was shot the same evening while out looking 
for the first. 

14th May—Kannegiri.—One bison—horn apan 30 inches. Too- 
good shot this bison in a young teak plantation when he and Faure 
Walker were out in the early morning. Toogood wounded the bison 
which entailed a follow up through thick bamboo jungle. Ashe was 
preparing to charge Toogood finished him off. 

15th May—Baminya.—One tieress (8 feet 5 inches). News of 
kills at Baminya and Wadi Hukli came in simultaneously and His 
Excellency decided that the party should split, His Excellency, 
Bristow and Opie going to Wadi Hukli, and Toogood, Faure Walker 
and Yates going to Baminya. Wadi Hukli proved blank but Baminya 


<*> held a’ tigress. She trotted past Faure Walker’s machan who shot 
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her through the shoulder at about 25 yards range. This was towards 
the end of the beat. 

16th May—Siddilgundi.—One tiger (9 feet 3 inches). This tiger 
killed in an unbeatable jungle so Yates sat up over the kill, He shot 
him at 8-25 p.m. 

Hollagadde (Sirsi Road).—One mouse-deer and one porcupine. 
Shot at night with a ‘500 rifle by Major Opie. 

1%th May—Kannegiri.—One tiger (9 feet). This beat was the 
result of a natural kill and took place on the way to the station. 
A great deal of game wasseen- a herd of bison, pig, cheetal, sambhar, 
a mouse-deer, and three tigers, two of which broke back. The third 
tiger trotted up to Faure Walker whose machan was to one side 
behind the stops. The tiger was turned towards His Excellency and 
trotted through a thick patch of cover in front ofhim. His Excellency 
fired hitting it through the jaw and knocked it over. It remained 
down for half a minute where His Excellency could not see it. It 
got up and galloped off to the gun’s left where it attacked a stop 
ina small trea and tore his dhoti off. It moved off and remained 
still for several minutes. It roared and suddenly appeared to Faure 
Walker behind his machan galloping all out down the side ofa nullah. 
Faure Walker turned round and shot it dead through the shoulder. 

Total bay.—b5 tiger, 4 bison, 2 elephants, 1 bear, 1 pig, 1 mouse- 
deer, 1 porcupine. 

1937 


The Camp at Yellapur lasted from the 15th to 23rd May 1937. 

Their Excellencies Lord and Lady Brabourne arrived at Yellapur, 
having motored from Dharwar, at 7 p.m. on the 15th, and the other 
members of the Camp consisted of Mr. Bristow, Lt.-Colonel Toogood, 
Mrs. Opie, Mr. Peter Opie and Mr. Yates. 

16th May—Kotikeri.—Yates shot a bison (35 inches) which, after 
being hit, charged at, but missed, him. 

Modanguli.—His Excellency shot a tiger (9 feet 1 inch) in good 
condition, which tried to break out on both sides of the beat. 
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Siddalgurdi.—Toogood fired ata panther over a kill, but had to 
leave it as it disappeared into thick jungle and darkness prevented 
its being followed up. On the following morning the panther (7 fect) 
was found at a spot 150 yards from where it had been shot. 

11th May—Hattigadda,—His Excellency shot a heavy tiger (9 
feet 3 inches) after a long wait, due to the country being new and the 
beat a long one. The villagers were delighted at the killing of this 
tiger which had caused considerable loss amongst their cattle for 
some years, 

19h May—Alvigadda.—This beat was in thick jungle, with the 
machans placed in a row in aclearing. After a longish beat a tiger 
came down the hill to His Excellency’s left at the gallop, turning left- 
handed along the open patch making for thick jungle to His Excel- 
leney’s front and right. “His Excellency shot him when he was going 
allout. The tiger disappeared into thick jungle, and it was feared 
at first that it was only wounded, but it was found subsequently dead. 

20th May—Siddalgundi.—Toogood set out very early, and at 
5-30 a.m. sawa bison (30 inches) which he shot as it charged past him. 
Toogood continued his walk through the jungle, and at 7-35 shot a 
tiger (9 feet 3 inches). He had just reloaded when a tigress (8 feet 
Tinches) appeared and stood looking at her mate, who was still kicking 
about 10 yardsaway. Toogood shot the tigress dead and then put a 
second shot into the tiger. A young bison then came up and sniffed 
at the corpses and only moved offafter Toogood and the shikari had 
clapped their hands and shouted at it. 

Alligaddt.—This was a lucky day for Toogood. A beat was 
held in the afternoon. <A tigress came out neat his machan, and 
he shot it as it was going to spring across an open patch. Length 
8 feet, 6 inches. 

Tatwal.—Opie got up into his machan at 4-30 pm. At 6-30 p.m. 
he heard something moving about, and at 6-55 a panther appear- 
ed and leapt on to the kill, which was a live goat, and killed it. The 
light was beginning to fade, so Opie shot the panther which could not 
be followed up, owing to darkness, but was found on the following 
morning. Length 6 feet 8 inches. The bullet was found to have 
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been diverted by the front shoulder blade and to have passed down 
through the entire length of the body, being stopped by the skin in 
the hind quarters after breaking a second leg. 

21st May—Kansirda.—This beat was in open country. Three 
machans were placed. A tigress crossed a nullah and came across 
Bristow’s left. He shot at her, after which she galloped on, crossed 
another nullah, returned towards the beat and was eventually found 
dead in the first nullah. Length 8 feet 24 inches. 

22nd May—Balgimane.—This was an evening beat. A tiger was 
heard moving about for a long time in front of the machans at some 
distance ; their Excellencies catching glimpses of him every now 
and again, but never getting a good target. Finally he came out 
on the left of the beat near Toogood’s machan, and was shot as he 
was trying to make his escape on the left of the guns. Length 8 feet 
10 inches, 

23rd May —Wadehukli.—This was the final beat on the way home. 
A tiger was reported to be an old warrior, and it was anticipated that 
the beat would be a long one. He was heard moving about by the 
people in all four machans and finally came out on a path below His 
Excellency who shot him as he sprang across the path to get out of 
the beat. Tength & feet 10 inches. 

Total bag.—6 tiger, 3 tigress, 2 panther, 2 bison. 


THE FINANCIAL POSSIBILITIES OF FLANTATIONS 
By D. J. Atxrson, I. F. 8. 

During recent years, there has appeared a regrettable number 
of loose statements, entirely unsubstantiated by any figures, as to 
the financial possibilities of plantations, so much so that it has been 
held that planting on the long rotation necessary to produce teak 
timber of a size and specification suitable for export is too speculative 
a policy to be justifiable on any grounds, and that it is certainly not 
justifiable on economic grounds, 
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2. Though the writer is not here concerned with plantation teak 
for export, which would necessarily be of Class T quality, he begs 
leave to question the above pronouncement, which was certainly not 
based on any actual financial calculations. He proposes to show that 
even Class III plantations, if suitably sited, and worked on a correct 
Totation, can be very paying propositions, and he has no doubt at all 
that, @ fortiori, Class I plantations, producing timber of export quality, 
could also be made equally attractive. 


3. Attached with this note isa recent note on the finances of a 
particular case, the Kyetpyugan plantations of Insein division. Full 
details are given in that note, and it is unnecessary to partioularize 
here further than to say that, on present-day costs and present-day 
incomes, a favourably situated plantation such as Kyetpyugan, even 
though of lowest quality, is a very sound financial investment—what 
other investment can be expected to produce 7 per cent. compound 
intcrest ? In point of fact, conditions are even more favourable than 
that note indicates, for the reason that, though costs of formation have 
been taken nt the normal provincial figure of Rs. 25, they will in fact 
be practically nil, as there will be no difficulty at all in obtaining Shan 
cultivators to plant the annual coupe at no cost other than that of 
seed, and possibly remission of taxes, 


Those to whom compound interest is anathema will probably 
be more interested in the following figures of actual incomes and costs 
from the year of first formation—1868—to date. Costs, it may he 
noted, include pay of staff and even construction and maintenance 
of the local Forest Rest House, though it is arguable that this latter 
is nota legitimate charge : 


Ra, 
Expenditure from 1868 to 1936 +. 1,72,005 
Revenue ss si siach By -» 119,897 
Present adverse balance Ay 52,108 


Revenue to date is, however, entirely derived from intermediate 
yields, no final yield whatever having yet accrued. If the 836 acrcs 
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of plantations, now almost all over 65 years old, were felled to-morrow, 
the estimated yield, on the conservative basis used in the attached 
note, would he Rs. 4,17,500, converting the present adverse balance 
of Rs, 50,000 into a profit of three and a half lakhs. 


Thisis, of course,a crude method of assessing the financial pasition, 
as the times when major costs and major incomes occurred naturally 
differ, and have a very important bearing on the financial results— 
interest, in fact, must be applied, as has been done in the attached 
note, though the above statement may give the layman some idea of 
the possibilities. 


4, The present note is, however, more concerned with the 
profound effect that choice of rotation has on the financial results, and. 
particularly with this effect as applying to Class TTT plantations. 
Theattached statement presents a financial yield table for Kyetpyugan 
for different rotations, in which yields are based on the number of 
stems per acre normal to Class III, and on prices detailed in Appendix 
B'to the Kyetpyugan note. 


Schlich defines the financial rotation as that which— 
(a) gives the maximum soil rental, or 
(6) yields the highest profit, or 
(c) yields the maximum mean annual forest per cent. 


The attached yield table has been prepared to show all three of 
these, column 11 indicating the profit per acre, column 14 the 
net rental per acre, and column 15 the mean annual forest per 
cent. 


It will be seen that, on the price rates used, which have been the 
subject of much consideration. discussion with an experienced revenue 
assistant, and comparison with past prices actually realized, all three 
methods place the financial rotation for these plantations as lying 
between 30 and 40 years. Column 16 of the table, which shows the 
Indicating per cent for the various periods gives another check. So 
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long as the Indicating per cent is above the normal rate of interest, 
24 per cent., the plantation is not financially ripe—when it falls below 
this normal rate the stock is over-ripe, and though no actual loss may 
yet have occurred, il is financially unsound to keep the stock on the 
ground, and the money realizable would be better invested elsewhere 
(or in another cfap on the same ground). This column also shows the 
financial rotation to lie between 30 and 40. 


5. In this particular case, where incomes so greatly exceed 
costs, and where practically all thinnings are saleable, it is certainly 
true that even if the rotation were extended to 70 years, the handsome 
return of 5:2 per cent would still be realized. Nevertheless, it is 
apparent that such a course would not be financially justifiable, when, 
ag is here the case, two crops bearing 7°3 per cent can be taken off 
the ground in the same number of years as one crop bearing 5-2 
per cent. 


Schlich has shown that, owing lo the unceriainties that must 
obtain in such calculations, it is normally preferable to keep some- 
what above the actual financial rotation, and as in the present case 
there is a very slight fall in returns between 40 and 50 years, the 
latter could probably safely be adopted as the actual rotatior on’ 
which this forest should be managed, without any undue sacrifice 
being involved. 


6. To leave the particular case of Kyetpyugan, and to turn 
now to the more general question of the rotations applicable to the 
various quality classes. Given a knowledge of costs, and of prices 
obtainable for the various yields, a financial yield table can, of course, 
be prepared for any plantation, and the financial rotation thus 
calculated. The writer, however, with some diffidence puts forward 
the following as a much simpler method of arriving at the same 
result, or at least of indicating the age beyond which a given stock 
should not remain on the ground. 


Schlich has shown, in his chapter on the Forest per cent, which 
is the indicator as to how the money invested is working at the 
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various periods of the wood’s life, that this Indicating per cent is the 
adddition of— 

the Volume Increment per cent, 

the Quality Increment per cent, 

and the Price Increment per cent. 

If it can be shown that the quality and price value are likely 
to be constant, then it follows that the Money Increment per cent, 
or Forest per cent, is proportional to the Volume Increment per cent. 
It is suggested that over the comparatively short period of, aay, 
10 years covering any probable rotation, the Quality increment, i.e., 
value per unit of volume, is likely to remain constant—to make this 
clearer by an example, a Class II tree aged 60, girth 4’5”, height 97’, 
volume 29'5 c. ft. is not likely to fetch less per ton than a tree aged 
70, girth 4’ 9", height 100’ and volume 36-75 ¢. ft. Similarly in 
the case of price increment, there is no reason for supposing that over 
the short period that matters prices generally are going to rise or fall, 
assuming, of course, that the area concemed is already fully accessible 
and discounting the possibility of a sudden slump. This being 
accepted it follows that the Forest per cent becomes directly 
proportional to the Volume Increment per cent. 


Incidental to his recent paper on the Beehole Survey, the writer 
found it necessary to construct volume curves for the commonty 
accepted three quality classes of teak. They indicate that, as might 
be expected, the Volume Increment culminates at different ages in the 
three classes—in Class III it appears to culminate at about 50, in 
Class lat about 70, and in Class I not at all during the period 
covered by the curves, that is, it is still rising up to age 80. 

If it is accepted that the curves, over the short periods at issue, 
equally well represent the progress of the Indicating per cent, then it 
follows that the culmination points of the three curves indicate the 
ages beyond which it is not financially sound to maintain the crops 
on the ground. 

The sub-joined table indicates the Volume Increment per cents 
as taken from these curves, 
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VOLUME INCREMENT PER CENTS. 


Quarry Crass 1JQuaurry Cuass II, ris Chass 
Age. Incre- Tnere- 
Volume. | ment Volume. | ment 
per cent, 
10 
20 
30 
40 . 
50 
60 
70 
80 


Assuming 2°5 per cent as being the rate at which money can be 
obtained for investment in forestry, itis apparent that the investment 
becomes no fonger profitable between 50 and 60 years in the case of 
TTI quality, between 60 and 70 in the case of II quality, and is still 
profitable up to 80 in the case of I quality. 

7. The writer suggests that this simple method, entirely in- 
dependent of costs or incomes, or of abstruse calculations with com- 
pound interest, is applicable to any plantation (by interpolation on 
the curves), and indicates at a glance the crucial point beyond which 
a profit is minimised or a loss magnified. 
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A NOTE ON THE FINANCES OF THE KYETPYUGAN TFAK 
FLANTATIONS 


By D. J. Arxinson, I. F. 8, 


These plantations form a compact block of 836 acres, constituting 
the Reserve of the same name, and lying on the main Rangoon- 
Prome Road at a distance of about 25 miles from Rangoon. 

Much the greater portion of the area, 683 acres, was planted 
between 1868 and 1871, hy direct Iahour as apposed ta taungyn, and 
cost the large sum of Rs. 59.530 or Rs. 87-1 per acre. 

The remaining 153 acres were planted by the faungya system, 
between 1884 and 1891 (except for 10 acres formed in 1901), and 
cost considerably less, Rs. 42'7 per acre. 

2. The plantations are of poor quality, falling for the most part 
into quality class III or lower, and the timber is,on the whole, small, 
crooked and fluted. Nevertheless, their very favourable situation 
makes these plantations extremely valuable and everything is 
saleable, ineluding 7’ branch lengths, as fence posts. 

3. The plantations, or the greater portion of them, are now 65 
to 68 years old, and as it seemed likely that by thisage plantations of 
this quality should beat, or approaching, maturity, it was decided to 
make small experimental clear fellingsin two of the oldest plantations, 
with a view to assessing the probable final yield per acre, and 
also as an experiment in regeneration for the second rotation. 

Consequently two small plots were chosen, one of 5-3 acres, in 
Plantation No. 2 of 1869, as representing the most inferior quality 
in the plantations, and the other, of 8-2 acres in Plantation No. 5 
of 1871, as representing a good average of the better quality stock. 

Both plots were felled and logged departmentally between 
January and March 1986, and all produce other than fuel extracted 
to Satthwadaw Depot, on the edge of the Reserve, where it 
now lies. Teak fuel, and the yield from timbers other than teak 
also practically entirely fuel, were sold in site for slightly more than 
their ordinary royalty value. Detailed measurements of the outturn 
of each tree were taken, and are being sent to the Silviculturist, 
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4, Appendix A attached hereto gives details of the total outturn 
from each plot, and estimates of the value at depot of this outturn. 
These estimates are based on actual prices received annually, and 
are considered to be, if anything, on the conservative side—in some 
cases the estimates are themselves actuals, as the produce, or some 
of it, has been already sold. 


The Appendix shows that the net final yield per acre is in the 
one case Rs. 151-6, and in the other Rs. 550-6, It should be noted 
that in the former case at least a quarter of the acreage felled was 
ineffective, as it carried no teak at all, being low-lyingand waterlogged, 
and that, therefore, even the worst quality Kyetpyugan teak is likely 
to produce as a final yield appreciably more than Rs. 150 per acre. 

5, It is not at the moment possible to determine with exactitude 
the profit or loss on the ewisting plantations, as records of past 
expenditure and receipts, if available at all, will be hidden in old 
journals, and forthcoming only after considerable search. It can 
hardly be expected, however, that with the very high initial charge 
of Rs. 87-1 peracre the capital invested can have borne any appreciable 
interest, even ifan actual loss has been avoided. 

It is, however, of greater value to compare present yields with 
the present costs of reforming these plantations, which do not, of course, 
approach those of the last rotation. 


Taking costs of formation at Re. 25 per acre, the figure usually 
accepted as norma! for the present day, interest at 24 per cent and 
incomes at the present rates, Appendix B attempts a theoretical cal- 
culation of the financial possibilities of a modern plantation, similar 
in quality and situation to those of Kyetpyugan. 

The results from this calculation, which, it is claimed, has taken 
account of all reasonable costs, including overheads, are extremely 
gratifying. They show that (under the admittedly favourable 
conditions of Kyetpyugan) a plantation of average quality Class ITI 
may be expected to show a profit per acre of Rs, 852'1 on a 50 years 
rotation, and a profit of Rs. 1,102-7 on a 65 years rotation—or, put 
in another way, pethaps easier to follow, that the mean annual 
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interest on the capitel invested has been 7-3 per cent on the shorter 
totation—5'9 per cent on the longer. 


6. Though it is admitted that few other plantations in Burma 
are as favourably situated as those under consideration, unless, it 
may be, the Magayi plantations, also in Insein division, it should he 
appreciated that the days of dotting small isolated plantations about 
the backwoods of the Pegu Yomas and worse, are gone, and that all 
modern plantations are sited after careful consideration of lines 
of extraction and future markets. It seems probable, therefore, 
from the figures given above, that the majority of even Class IIT 
plantations, as at present formed, are financially seund propositions, 
provided the rotation is not allowed to become too long. 


This is always a matter of great importance, but particularly 
so where plantations of inferior quality are concerned, in which the 
mean annual increment culminates at an early date, the stock there- 
after more. or less atagnating. The writer is at present preparing 
a note on this genera! question—here it is sufficient to mention that 
in the present case it can be shown that, though the net profit per acre 
is, of course, greater on the longer rotation of 65 years (Rs. 1,102 
compared with Rs. 852), it is not financially sound to maintain the 
stock on the ground for this further 15 years, as the current forest: 
per cent, or “Indicating per cent,” for the period is only 1°78 per cent, 
well below the normal per cent of 2-5 with which the calculations 
have been made. 

7. It is suggested that there can be few other activities of 
Government which can claim to produce 7:3 per cent compound in- 
terest on the capital invested, and that the present attempt, the first 
in Burma so far as the writer is aware to assess the financial position 
of any particular plantation, provides a sufficient answer to the 
pessimists who have maintained that no plantations are likely to be 
other than financial burdens. 

[The criticism of these notes by Mr. B. E. Smythies, LF.S., and 
Mr. Atkinson’s reply thereto, which were received along with these 
notes, will appear in the next issue of the Indian Forester.Ep.] 
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APPENDIX A 
Plantation No. 5 of 1871—(away from road). 
Age.—65 years: 
Area.—-3'19 acres (of plot). : 
; Number of trees. 228, but 6 felled and cut up by Silvic and not 
included in volume figures, 


oft. 
Volume.—Total volume of commercial bole ..  4,590°6 
Volume of‘ smallwood ” other than 
fuel, i.e., fenceposts, etc. ‘ee 349-2 
Volume of fuel, 2,210 stacked. .. 1,4586 
Avarage ontturn of timber (as distinct from smallwood) per tree— 
4590-649. 
a == 20-7 ft. 


For assessment of quality it is necessary to consider only the 
dominants. Trees were not classified at time of felling, but it is pos- 
sible to pick out the dominants from the ta ble by total height. The 
tallest tree in the coupe was 97’—all trees 85’ and over, therefore, 47 
in number, have been accepted as dominants and their volume alone 
Is considered in assessment of quality. The average volume of stem- 
wood timber in these 47 trees, to approximately 8” top diameter, is 
35-0 c.ft., which places them at a fraction over Class I, the volume 
of which at 65 years should be 33-2 c.ft. It is apparent, however, 
that even over the 3 acres of the coupe the quality has varied conaider- 
ably, the above being the best—probably over the plantation as a 
whole the quality lies between Class II and IIL 

Outturn and Value. Rs. 


2192 logs, 4,081 c.ft. @20/- perton ..—«*P 6012 
29 short logs, 209°6” (sample trees) 92:3 

@ 22/- pet ton ; 
Teak 4 136 houseposts, 633-0 oft. @ 10/- per ton ae 
208 fenceposts, 303-7 c.ft. @ -/4/-each = -- 13-8 
Fuel, 2,210 (stacked) @ 6/4/- % oe ates 
Fuel, 1,734 (stacked) @ 6/4/- 9 6 108 
Geom ee | ak cael 
38°8 
1,885°8 


Total revenue off 3-19 acres—Teak is 
Others : Ss __388- 
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Rs, a. p. 

Expenses.—Felling and extraction & .. 168 3 
Measuring Are .. 45 8 0 
21311 a 


Cost of measuring should not, however, be debited, as this is 
quite abnormal, and was incurred only to obtain accurate figures 
ofoutturn for financial calculations. 


Rs, 
The net yield per 3°19 acres therefore .. 1924-6 
168-2 
1, 756-4 
y 1,756°4 
Therefore net yield per acre — 519 550-6 


Assuming cost of formation to be normally 25]- per acre, rate of 


interest 2} per cent, and that intermediate charges are exactly offset 
by intermediate yields, at 65 years cost has amounted to— 


Ces — Co x 1-opes at 87]- per acre. 
= 25 x 10258 .. O65 = 87 x 102588 
= 25 x 4-978 = 87 x 4978 
= 124-45 == 438-1/- 


Final cost === 124-45 
» yield = 650-6 


Profit = Ra. 426-15 per acre. 

Alternatively, initial outlay of 25/- has resulted in a final yield at 
age 65 of 530/-. 

Therefore per cent = a fraction below 5 per cent. 

Plontation 2 of 1869 (near road), 

Age,—67 years. 

Area.—5'3 acres (of plot). 

Numbers of trees.—297 (serial numbers), but two produced no 
outturn, one being a stump and the other hollow. Also six trees 
felled and cut up by Silvie, and not included in volume figures, 
Therefore 289. 
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eft, 
Volume.—Totel volume of commercial pole (timber)... 2,610°7 
Volume of “ small wood.” 


Fenceposts taken from branch pieces, ete. .. 53:2 
Fuel (stacked 2,280) “ 4,008 
2610-7 


Average outturn of timber per tree— =9cft. 


289 

Again, the quality class has been assessed only from the domin- 
ants, which in this coupe are considered to he all trees over 70’, 35 
in number. Theiz average stem wood volume amounts to 18-02 ¢.ft. 
which is almost exactly that of II quality (18-2 ¢.ft, at 67 years). 
The plantation, as a whole, however, or that portion of it of which 
this coupe is representative, is considerably below Clase IIT. 

Outturn and Value. 


Rs. 
£218 logs, 1,812°3 ¢.ft. at 17/- per ton se 616-2 
23 short logs (samples), 85°3 c.ft. @ 20/- per 84-1 
ton 
Teak 4145 houseposts, 524°5 c.ft. @ 10/- per ton .. 104-9 
191 fenceposts, 286-5 c.ft. @ -/4/- each : MTT 
Fuel, 2,280 stacked @ 6/4 % c.ft. | 148 
81T2 
Re, 
4 logs, 94 @ 3/- .. 56 
Others Fuel, 9,786 @ 6/4/- % .. 612 
Premium .. 296 
94-7 
Rs, 
Total revenue off 5:3 acres—Teak «8172 
Others bs, 847 
911-9 
c F Rs. a. p. 
Expenses,—Felling and extraction ts « 10811 0 
Meaguting o » 54 4 0 
162 15 0 
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ost of measuring, however, is abnormal and should not be debited. 
Net yield off 5-3 acres if ae 
—168-7 
8035-2 
Therefore net yield per acres Rs, 151-6 
Cys(c.f. Plantation No.) = 194-45 
v. Og y= 124-45 x 10506 = 1307 


Final cost = 130°7 
» yield = 151-6 


Profit = 20-9 : 
Or, initial outlay of 25/- has resulted ina yield of 151-6 at age 67. 
Therefore per cent = 2}. 
Had, however, the final yield been taken 17 years ago at age 
50, during which time this very poor plantation has put on practically 
no increment, the final yield may be taken as the present one, but the 
costs would have amounted only to 25 x 1-:02550—Rs, 85-93, giving 
a profit of Rs. 65-7 per annum or a per cent of about 33. 
APPENDIX B. 
Theoretical calculation of probable financial position of a HI 
quality plantation on a rotation of 50 years. 
Interest, 2} per cent. 
Expenses— 
A.—Intermittent. 
(1) Formation (all expenses in first 5 years). 
(2) Thinning (unremnnerative) at 5 and 10 years. 
(3) Creeper-cutting, every 10 years. 
(4) Maintenance of paths, boards, etc., say every 10 
years. 
B.— Annual, 
(1) Fire-protection. 
(2) Staff. 
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B. (1) Fire-protection .. on past actuals for Kyetpyugan averages 


-/8/- per acre per annum. Take -/4/- 
average for province, 


Rs. 
(2) Staff .. Say 2 Foresters at 30/-  .. = 720 
1/20th Range Officer’s pay 
at 200/- ae . = 120 
840 
on 836 acres, 
= 1/- per acre. 
Therefore annual costs = = -/4/- + 1/- = Rs. 1/4 per acre 
ee (1p? —1) (For. IV) 
a 
‘ 
20 (1:02559-1) 20. x 20-3623 . 
ae if x 84371 


= Rs. 121°8 per acre. 


A(1) Formation.—25/- per acre. 
E gE Xl Ops =25 x 3:4371— Ra. 85-9 per acre. 

(2) Thinning at 5 years—say Rs. } per acre. 

18 % 10254 183-0379 
1 46 
=Rs, 3/4 per acre. 

Thinning at 10 years—say -/12/- per acre. 
_ 12 x1:02540 
= 16 

3 x2-6851 


=—-—qo ==Rs. 2 per acre. 


Therefore total under thinning=Rs. 5-4 per acre. 

(3) Creeper cutting—say -/3/- per acre 
(4) Paths, boards, etc.,say -/1/- per acre 
~/4]- per acre 


Ego Fs xX Lop Fo = 


Eye E ae X LOpa-10 


} every 10 years. 


Rs, 
4 X26851 gg 


at 10 years. EB gg= = ygx1'Opn—10 3 


22 inbDLin FORESTER 


[ Deckinbite 
at 20 years.  Egg=-E x 1-Opn—ae en “52 
at 30 years. !Egg= E541 -Opn— 30 a ee = 41 
at 40 years. Ey gE, yx 1-Opn—do oe “39 
1:92 
Total costs to end of rotation, therefore, 
H121-84 80454419 
=Rs. 215-0 per acre. 
The same costs ai 65 years. 
B (1) & (2)—1/4 per acre, 
20 x31°96X4°98 a, 
Eys= 3 =198'9 
Ati) 8]. per acre. 
Egs=25 1-025 65=-25 x 4°9780 = 1245 
18 «102589 9 x4:3998 =49 
AQ) Bers—7g : a 
18 X102558 : 229! 
QQ) b Bay gs 8868 2-9 
4x3888 
A(8&4) 10 years. Egs=—¥g = 97 
43-0379 : 
20 years. een, (Saal 76 
23732 ; 
30 years. =7 = 59 
1:8539 : 
40 years. tq =: 46 
1-44.83 2 
50 years. aay Ha 36 
T1314 = 28 
60 years. = ar 2 3-4 
342 = ——-- 
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Therefore, total costs to end of a rotation 
of 65 years =Rs. 334.6 
Tncomes. A. Intermediate 
(1) Thinning at 15 years. 
(2) yo 20 gs 
3) oo» » 30 4s 


B.~-Final. Yield at 50 years 


Rs, 
A(l) Thinning at 15 years. 
115 poles value -/4/- each = 29 
Less cost of thinning = 2 
@ 2}- per acre. : — 
Sold in site net income say o 25 


Cyo=0y 5 x1.0pr- 
==25 x 10253525 1 2-3782=2Rs, 593 


(2) Thinning at 20 years. 
65 poles value -/12/- each 2 es 
Leas not of thinning @ 2/- p. a 
And cost of extraction to depot @ -/2/- Ke. 


Net income say 


Cyo=t40 x 1:02 80.20 
==40 x 2-0976 


(3) Thinning al 30 years. 
‘16 poles value 2/8 each 
Less cost of thinning @ 3/- p F 
Less cost of extraction to ene @ -/8/- eich 


Net income say 
Cgp=t45 x 1026 80-80 
= 145 x 16686 te 
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(4) Thinning at 40 years. 
45 trees value 4/- each 


Less cost of thinning @ 2/- p. a. 
Less cost of extraction @ 1/- each 


Net income say 
Cgg=130 x 1:025- 50-40 
=130 x 12801 


B.—Final Yield at 60 years. 
105 trees, value 6/- each ve 
Extraction @ 1/- each . 


Net yield say ar 


Total revenue to end of rotation of 50 years therefore equals 59° 


83-84-237-6-+ 166-44-520 
=1067'1 per acre. 
Total costs =215-0 
Therefore Profit = Rs, 852-1 per acre. 
The same incomes on a rotation of 65 years— 
A (1) C85 = 25 x 1-025 65-15 


= 26 x 34371 . wie 


(2) Ces — 40 x 1025 *°-?* 

= 40 x 30379 2 ie 
(3) Ces — 145 x 1-025 8° ee . 

= 145 x 23732 a = 
(4) Ces — 130 x 1-095 *-*° 

= 130 x 1-8539 

(5) Thinning at 50 years. 
20 trees value 6/- each ats 


Less cost of thinning @ 2/- p. a. we 
Less cost extraction @ 1/- each 


Net incame say 
Cos — 100 x 1-025 “8-5? 
= 100 x 14483 . 
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= 180 
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B. Final Yield at 65 years. 


85 trees value 7/- each xe . = 55> 
Less cost of extraction @ 1/- each . = — 8 
Net yield say -- = 500 
Total revenue therefore equals 85-9-+4-121-5-4 344-14-241-0 m 
1448-4500 
== 1,437°3 p.a. 


Total costs 334-6 


Profit Rs. 1102-7 per acre 


The above calculations indicate the profit per acre for a single 
rotation only, thus assuming that the land thereafter lies waste or is 
otherwise utilised. Correctly, the calculation should be made on the 
assumption that the land is again planted to a forest crop (as it 
certainly would be) and that incomes and expenses ate operating for 
ever. For this calculation the formula to be used is as follows: 
(Schlich, p. 152; p. 136, Vth Ed.) 

Yy+T, X 1Opt84+ 2... + Ty x 1Optq 
a (Set E+I+C) 


Lopt—! 
where Y,=final yield, T, & c=thinnings, E. I. & C = capitalized 
value of annual, intermittent, and formation expenses, S,=cost 


value of soil, and p=normal rate of interest. 
Inserting the correct. figures, 


1067 20 86-47 
aR cit Tx 0 ~ Baar " 
Stk HA, 
=PBTi 
=Rs. 1968, . : 


As the land already belongs to Government, and in Burma would 
so belong even if not already under a forest crop, 8,=0, therefore 
the profit per acre=Ra. 359, which figure is, in fact, merely the 
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present value of a profit of Rs. 852 accruing every 50 years for ever. 


R 
{ Proof———-C = To (Formula VIII) 


a: en) 
102550 —] 92-4371 

An alternative way of considering the matter, and possibly more 
intelligible, is to ascertain the rate of interest yielded by the capital 
invested, in other words, the Forest per cent. For this calculation, 
however, it is absolutely necessary to take a figure for So, i.¢., the cost 
value of the soil, as this is the capital invested, and without it the 
matter becomes a reductio ad absurdum. 

Though it has already been pointed out that in Burma all land, 
until alienated, vests in the State, it might reasonably, perhaps, be 
assumed that the lund in question, if net under a forest crop, would 
be under garden cultivation—it is not paddy land—at Rs. 3 per acre 
perannum. A theoretical cost value may, therefore, be arrived at 
as the present value of a perpetual rental of Rs. 3, which is Rs. 120. 
Taking this as the value of Sc, the mean annual forest per cent is 
obtained from the formula (Schlich, p. 161, p. 142, Vth Ed.) 


349-6 { 


Mean { YetTaxop™@p.... +74 x09" F025 bp 
pf= 1.0pT_ 1 


$ 100 
c 
Yr+ETa x LOp™*®—e x 1p? 
—E;¢ x0 
Mean pf { 1.0p'—1 nu 
8 100 


Inserting the correct figures as before : 


; {(1067—(864.7 
Mean pf= ea ‘ 87) _ 50 | 5 025 
ta J x100 
_349°6 x 025 
=X 00 
0728 x 100 


i) 


7-3 per cent, 
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EXPLOITATION OF THE ANDAMAN FORESTS 
By B. S. Crenaara, P.F.S. 
Part II. 
(Continued from pp. 153-768 of the Indian Forester for November 1937.) 


Past failures and their causes.—While doing mapping and enume- 
ration in 1929 in Bomlungta a rare epportunity of studying thoroughly 
the Bomlungta tramline presented itself. It was then the writer's 
conviction that Mr. Pearee’s remarks on Skidder “ to try to operate 
without expert supervision would be courting trouble, if not failure, 
and might retard the whole progress of Andaman forest exploitation 
by camning mechanical extraction as unsuecessful, and preventing 
its manifold advantages being gained in the future. There ate so 
many little things that the novice would overlook, but which make 
all the difference in outturn and costs, were more applicable to this 
tramline than to anything else in the Andamans. It cannot be an 
easy matter to make a tramline at Rs. 30,000 to Rs. 50,000 per mile 
and a Skidder at Rs. 75,000 to Rs. 1,00,000 pay when the merchant- 
able timber is rarely more than 5-5 tons per acre. Ib, however, 
seemed possible that with a careful alignment and strict economy 
in construction a much cheaper tramline could he built, and that 
combined with efficient drag-paths such as those introduced by Mr. 
Tireman in Makut, Coorg, seemed the best possible solution. 

From a cursory inspection of the Andaman Islands it would 
appear that these islands are extremely hilly and therefore a tramline 
is an extremely costly affair. But a closer examination reveals the 
fact that the banks of the streams and creeks and also coastal arcas | 
are neatly always easy and permit constrnction of cheap tramlines. 
Therefore, with main lines along main streams and spur or branch 
lines along feeders combined with efficient graded drag-paths up to 
and shoots down the hills, it gives a gradient all in favour of the load, 
making extraction of even the biggest log 5-6 tons-—actual weight 
about 7-8 tons—extremely easy and simple. But the introduction 
of this method was not casy especially with the memories of the recent 
failures, 
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In 1991 the writer was placed in charge of all Middle Andaman 
extraction. Another opportunity to study the problem of extraction 
was thus given to the author. There were then eight Burman petty 
contractors who had previously worked in departmental extraction 
camps as jawahdars, analogous to foresters and forest guards in India. 
These men, with two elephants and four buffaloes each, were taking 
out in all about 1,500 tons of timber per month. The buffaloes soon 
became unpopular and were abandoned and the elephants hecame 
the main dragging power. Their method was simple. After felling 
and logging the logs were dragged ta tide water, the only work done 
to help dragging being a clearing of undergrowth and small trees and 
throwing a few small short-length poles across and under the logs 
as they moved along. They had not seen anything better. 

The writer tried to introduce graded drag-paths and shoots but 
as these needed investment of capital, the contractors refused to 
listen. They, however, could not continue long in Middle Andaman 
and wanted to shift to South Andaman or North Andaman where 
easy areas were still available, The writer then traced an alignment 
in Long Island in 1933 and with two miles of tramline at Res. 1,500 
a mile using Bomlungta abandoned rails, hoped to extract all timber— 
15,000 tons—that was locked up in this island. He therefore 
suggested that the contractors should accept Rs. 4 per ton of timber 
obtained in Long Island, Re. 1 being debited towards cost of con- 
struction of tramline and its maintenance, ete. The contractors, 
however, refused to accept these terms. 

In the meanwhile four of the contractors were removed for bad 
work. In their places a departmental camp was organised by the 
writer in Chatalungta and later in Lurutaung, places already worked 
by the department and also by the contractors in tho past and had 
been abandoned as too costly to work further. Except for a small 
quantity of timber near the crecks, the dragging distance was more 
than a mile. 

The organisation of departmental extraction camps was very 
much the same as that of many years ago. Sixty to seventy coolies 
with four to five jawabdars and eight to ten elephants under one 
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THE SHED IN THE FOREGROUND IS THAT 0! 


SAW AND AXE ARE USED FOR FELLING TRRES, 


WRPGES ARE USED FOR HASTENING THE FALL 


Indian Forester, Vol, LXIII Plate 58 


DRAGGING ON A PROPERLY CONSTRUCTED DRAG PATIL NO DRAG HOLE IS CUT! TIIR CHAIN Is 
FASTENED AROUND A NOTCH ABOUT 1” DEEP CUT AROUND THR CIRCUMFERENCE OP THE LOG, ONE, 
END OF THE LOG 18 SNIPED TO PACILITATE DRAGG 


A SUPERANNUATED BLEPHANT (HARIEL PRASAD) TRANSPORTS 25 TONS PER TRIP AND DOES TWY 
TRIPS OVER 2-3 MILES PER DAY 


Indian Forester, Vol. LXII Plate 59 
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forester (on Rs. 50-5-75 per month), usually addressed as range officer, 
constituted an extraction camp. The divisional forest officers were 
in charge of saw mills necessitating their presence always at head- 
quarters and the Chief Forest Officer was also similarly tied down to 
headquarters to receive and to reply to telegraphic orders for timber 
from various Indian and foreign markets and could not find time to 
visit the extraction camps as frequently as they should. Far too 
much was therefore left to the subordinates in charge of the camps 
who were, and are still, in nearly all cases, untrained men and borne 
on the temporary establishment (F.A.A.R. 1927). Well aligned and 
constructed drag-paths and log shoots were therefore unknown. It 
was also the writer’s conviction that the camp was too unwieldy for 
a forester to manage efficiently especially as supervision of their work 
by superior officers was extremely difficult and that very few places 
were capable of supporting 8—10 elephants for want of adequate 
fodder and water-supply. It had therefore been necessary to shift 
camps frequently resulting in enormous waste of time and energy with 
reduced output at increased cost. Cost of extraction was therefore 
rarely less than Rs. 5-11-6 per ton. 


The writer therefore organised a camp of smaller unit, 4—6 
elephants and 30—35 men, under » forester und slurted extraction 
in Charalungta and later in Lurutaung in Middle Andaman. Graded 
drag-paths 8 to 10 feet wide with short poles 8 to 10 feet long 5 to 6 
inches diameter laid across at intervals of 2 to 3 feet were constructed 
before dragging operations started. From the very outset the cost 
of extraction, including the pay of the ranger (when the ranger was 
in charge), came down to Re, 1-12-0 per ton and eventually to 
Re, 1-4-0 per ton. The enormous saving that was effected by this 
simple reorganisation could be imagined when. it is considered that 
the total output of timber in the Andamans is 40,000 to 45,000 tons 
per year. Mr. Flewett, a shrewd business man, at once terminated 
all contracts. 

Present methods.—This reorganisation alone, however, was not 
sufficient to solve the serious problem of extraction as all coastal 
areas had by now been worked out. The writer therefore proposed 
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a tramline in Rangat Valley for tapping interior areas, made align- 
ments for both main lines and spur lines and also for drag-paths 
and submitted a detailed scheme for the exploitation of this valley. 
He suggested the use of the abandoned rails from Bomlungta and 
pointed out that the cost of rail-road construction and rail-road 
transport would not be more than Re. 1-1-0 per ton (excluding charges 
on felling, yarding to rail, etc.). The cost of tramline construction 
with free imported labour was estimated fo be about Rs. 2,000 per 
mile. Mr, Flewett, an Engineer himself, sanctioned the scheme and 
the work was taken in hand in November 1934 with free lahanr 
imported from Ranchi. These men were paid Rs. 15 and later 
Rs. 16—20 per month. (They paid their own passage.) 

Though this work was absolutely new and the men from the 
executive staff down to the cooly had to be trained, the tramline 
24 feet gauge was put through at an average cost of Rs. 1,800 
pet mile and the first load of timber was transported in February 1935. 

The main feature of the line was that it was graded downhill 
the whole way from stump site to tidal water. Costly culverts and 
bridges were avoided. In their places hollow padauk logs were used 
as culverts and simple and rough wooden pile bridges with wooden 
stringers thrown across were built. Round branch pieces of trees 
were utilized as sleepers and the whole length was corduroyed with 
poles 5—6 feet long und 3 to 4 inches diameter. Rough and ready 
ramps of round logs were constructed for both loading logs in trucks 
and also for unloading them at their destination. In place of costly 
cranes and locomotives a superannuated elephant ‘‘ Hariel Pershad ” 
was trained to load trucks, to transport a train of logs and to unload 
at destination, This became so successful that soon all such elephants 
and all those that were fast hecoming past work were brought into 
use for this work. Each elephant transported twenty-five tons of 
timber per trip and did two such trips per day over a length of two 
to three miles, doing its own loading and unloading. The gradient 
was level in some places, otherwise it was downhill the whole way. 
On spur lines where steeper gradients could be obtained (1 in 150) 
loaded trucks were worked by gravity. The monthly output over 
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this line was 1,200—1,500 tons and 10 elephants were employed to 
yard logs to rail. 

Details of cost of extraction up to forest ships ate as shown 
below : 


Rs. a. p. 
1. Felling, bucking includes 10% depre- 


ciation of tools - 0 6 5 per ton 
2. Dragging to rail includes cost of drag- 

paths, feed and upkeep of elephants 

and 10%, depreciation of tools - O10 3), 
3. Cost of tramline transport includes 


loading, unloading, oiling trucks, ete. 039 , 
4. Cost of tramline construction Be PE Oey ahh 
5. Rafting to the ship . O24, 
“6. Pay of executive staff . O20 , 
7. 5% depreciation of rails trucks a 
7,000 per mile .- O48 , 
24 5 


as against Rs. 5-12-0 paid to the contractors for only coastal timber. 
The Inspeetor-General of Forests in his ‘‘ Note on a tour of In- 
spection in the forests of the Andaman Islands, 1936,” remarks: 
“The tramway is being pulled by a superannuated elephant who 
seems to enjoy the work. He is in excellent condition and it is 
obvious that he is not being overworked. The tramway and the 
corrugated drag-paths have no reverse grade, the logs are loaded at 
the head of the tramway and unloaded at destination by the tramway 
elephant on to a sloping platform from where they roll down into the 
creek and are tied into rafts. This work is being far better done and 
ata cheaper cost than by any mechanical agency. The Andamans 
have tried American lumbering methods with the result that we have 
now Rs. 50,000 of worthless machinery. Various provinces of India 
have also bitter experience of so-called progress.” 
The Rangat tramline has conclusively proved that this is the 
best solution so far known for extraction of timber in the Andaman 
Islands. Coastal areas have all been worked out and unless a bid 
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for the interior areas is now made, the forest activities will have 
to be closed completely. Therefore, tramline construction on a large 
scale is now undertaken. Rangat-Detapur line, 15 miles, und Lurujig 
line, 10 miles, are now under construction. The reconstruction of 
Wimberly-Gunj line, 5 miles, to transport timber from Shoal Bay 
necessitated by the shortage of craft is also under consideration. 
But the chief difficulty in the Andamans is labour, and when labour 
is available, funds are not available or when both are available stares 
are not available. Best results cannot therefore be obtained unless, 
as Mr. Pearce says, the local administrative officers are given wider 
powers and a free hand in order to run this big business enterprise 
on commercial lines and to purchase consumable stores direct up to 
a limit and to increase staff. 


In this connection the writer’s grateful thanks are due to 
Mr. Flewett for giving him all possible encouragement and facilities, 
to Mr. J. L. Harrison, then Forest Engineer in Coorg, now Deputy 
Conservator of Forests in Assam, for giving the writer an excellent 
coaching in forest engineering while under him for over 6 years 
dealing with exploitation schemes in Coorg, and to Mr. Joseph, 
Ranger, for carrying out the writer's instructions faithfully and 
conscientiously. 

Water transport.—When timber operations were limited to the 
Settlement areas, logs were dragged by elephants or were carted by 
buffaloes to tidal creeks where they were tied into rafts and poled 
down to destination. But the real problem of water transport began 
in 1886 when forest activities were shifted to Shoal Bay. 

In Shoal Bay creeks, the floaters and semi-floater logs were tied 
into rafts and the heavy sinkers 2—4 were lashed to the sides of the 
timber boats. With four such timber boats and 48 men, the first 
sea transport of logs in the Andamans began from Shoal Bay to 
Chatham, a distance of 4—12 miles of open sea frontage sheltered by 
Ritchies Archipelago. 

The method of rafting found most successful was that 50-60 
logs were tied, three abreast with chains to two cross beams, 12 feet: 
long 4 inches x 4 inches section, from the heartwood of black 
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chuglam, each placed about two feet from either end of the logs. 
The chains 5/16 inch diameter were in lengths of 15 feet or more, 
according to the girth of the logs, with a wedge-shaped dog hook at 
either end. The logs were fastened to the cross beams with a round 
turn of the chain and the end of the chain after passing half round 
the other end was fastened to the logs by means of the dog hooks 
being driven into the log, one at the fore-end and the other at the 
after-end of the cross beam. Two 5 or 6 inch coir ropes were passed 
along the raft fastened to each cross beam and thence to the timber 
boat or a launch. 


These rafts were poled down in shallow waters and were rowed 
across in deep water. Thus more than 4,000 logs were transported 
in the first year and it was found possible to do so throughout the 
yeat except when the sea was very rough However this method 
was found to be very slow because of the sluggish nature of the 
rising and falling tide. Therefore a tug boat ‘‘ Eileen,” built at 
Calontta Dockyard, was purchased in 1894 for Rs. 21,458, 


“ Bileen ? could tow a raft of 50—60 logs over 10—15 miles per 
day but it was found to be a dangerous method in open sea and 
could not be relied upon as a permanent method of transport. In 
order to supply the fast expanding markets for the Andamans timber, 
a steam timber boat ‘ Rosamond,” overall length 173 feet, breadth 
26 feet, draft 6 feet when not loaded and 9 feet when loaded, twin 
screw engines developing 350 indicated horse-power to carry 200 logs, 
was constructed in 1905 at a cost of Rs. 1,183,000. This, however, 
was badly damaged during launching and was after four years’ service 
condemned and broken up. In her place a new ship of 500 (?) tons 
with steel hull, at an additional cost of Rs. 94,746 for the hull, was 
built at Kidderpore in 1910. This was very satisfactory and trans- 
ported 9,000 tons in 58 trips the same year and normally 16,000 to 
18,000 tons annually, at a cost of Rs, 3-7-1 per ton. This ship was 
the sole means of water transport from forest camps to Chatham 
until 1928. Tt was condemned as unseaworthy and sold in 1935 
after a very useful service of 25 years. 
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The ‘ Rosamond ” gave a great impetus to the expansion of 
forest activities, and forest extraction camps were organised far away 
from headquarters usually where timber was easily available. From 
tide water timber in rafts was usually poled down alongside 
“Rosamond” by men living in timber boats. S. L. ‘ Surmai,” 
built at Kidderpore, was bought in 1920 for Rs. 1,77,317 to serve as 
Chief Forest Officer’s touring boat. 8. L, «« Stewart,” also built at 
Kidderpore, was bought the same year for Rs. 55,869. 

These steam launches towed timber rafts to Chatham whenever 
“© Rosamond ” was laid up for any reason or when more timber than 
the ‘‘ Rosamond ” could handle had to be brought in. Six or seven 
motor boats also were built at a cost ranging from Rs. 2,500 to 
Rs. 5,000 for towing rafts from tidal water to the ships and also for 
inspection purposes. 

At North Andaman, towage of rafts was becoming extremely 
difficult owing to the exposed nature of the coast during the greater 
part of the year. ‘‘ Rosamond ” could be little used here because 
the creeks are too shallow. Therefore the “ Douglas,” a shallow 
draft vessel 180 tons 6} fect aft draft when loaded and 5} feet when 
not loaded, was bought in 1930 for Rs. 2,09,110. Two steel barges, 
one in 1929 for Rs, 61,449 and the other in 1934 for Rs. 62,665, were 
also bought for transport of timber. Since “ Rosamond” was scrapped 
and North Andaman Division was closed down ‘‘ Douglas” is being 
used in South Andamans. ‘‘Surmai” is now also used almost 
exclusively for towing the steel barges and is rarely available for 
touring purposes. 

Cost of water transport is now Rs. 6-3-0 per ton, but this 
includes a percentage of all overheads including pay of Chief Forest 
Officer, depreciation, etc. 

The following water crafts are at present available : 

“ Douglas ” (about 120 tons per trip), two steel barges (about 
140 tons each per trip) with “ Surmai” to tow them, 8. L. ‘‘ Stewart,” 
§. L. “ Eileen” and motor launch “ Jarawa » to tow rafts when sea 
is calm, can hardly transport more than 30,000 tons of timber. The 


annual output is up to 57,000 tons according to market demands. 
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Another vessel like the ‘“‘ Douglas” or the “ Rosamond”? is necessary, 
but as this needs an immediate heavy initial capital outlay, the 
reconstruction of the Wimberly-Gunj tramline to transport timber 
from Shoal Bay, a much cheaper alternative, is now under considera 
tion. Proposals are also made to transport all timber from 
Betapur Valley—the richest in the Andamans—to Stewart Sound, 
North Andaman, over a tramline along the east coast. The need for 
water craft will then be greatly reduced. 

Saw Mills,—Before a forest division was formed in these islands, 
a small saw mill was in operation at Chatham and another at Gara- 
cherama cutting about 100 tons of timber per month mostly for use 
of the local Public Works Department and a small quantity for 
export purposes. These mills after transfers and retransfers were 
finally transferred to the Forest Department in 1912. 

In 1905 hand sawing was attempted in the jungle to utilize the 
hollow or otherwise unsound pudawk trees that are usually left at site. 


Tn 1915 a second band mill was purchased for Rs. 1,41,930 from 
Java and was erected at Chatham. This mill consists of two circular 
rack bench breakdown saws and a number of rip and cut-off saw 
benches. Rope-driven overhead cranes handle logs and squares. 
A 350 h.p, steam engine supplies the required power. Its average 
outturn is 23 tons per day or 6,500 tons per annum, It is a very 
antiquated mill and needs a good deal of. man-handling. 


A complete new Clark Saw Mill was purchased in 1927 at a 
bargain price of Rs. 1,27,600 from the Government of Burma, which 
had purchased it in 1920, but due toa change in policy never erected 
it. The erection of this mill in Chatham alongside the old mill was 
completed in 1929 at a cost of Rs. 31,607. It consists of up-to-date 

.machinery, a chain log haul, log deck with stop and nigger 40 feet 
carriage, double inserted tooth, circular saw capable of sawing very 
large logs, a five-saw edger, a three-saw trimmer, a circular slab resaw, 
shingle saw and live and dead rolls. Its daily outturn is 28 tone 
and annual average is 4,200 tons of sawn materials, The cost of 
sawing pet. ton is Rs. 20-12-0. 

c 
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An electric gantry was erected in 1929 at a cost of Rs, 65,377 
to handle squares and scantlings in the yard. The electric plant also 
supplies light to all residential quarters of forest officers living in or 
near Chatham. 

A band saw mill was purchased and erected in 1920 ata cost 
of Rs, 3,60,000 at Stewart Sound and was named Bonington Mill, in 
honour of Mr. Bonington, the first Divisional Forest Officer of North 
Andaman. Its average monthly outturn was 5724 tons and the 
highest was 945 tons in January 1928. This band mill was installed 
as an experiment to test the merits of the American Band Mill. The 
experiment, however, has not been a happy one and indeed has 
prejudiced the whole operations of the North Andaman Division. 
(F.AAR. 1928.) 


This mill was closed in 1931 as a measure of retrenchment due 
to the depression in the timber trade and has not been reopened. 
Both the old and new mills in Chatham are now being worked to 
full capacity. The daily outturn of these two mills is 37 tons and 
the average annual outturn is 11,000 tons. 


Yard Storage.—Scantlings and squares are completely under 
roof. Sawn materials are carefully stacked with sawn sticks between, 
Stacking of heavy squares is carried out by electric gantry and light 
seantlings hy coolies. Transport within the yard and to the export 
ships is made by trucks on a system of well planned 2 feet gauge 
railway tracks. This great improvement of yard storage and yard 
transport is due to the indefatigable efforts of Mr. Flewett. 


Markets.—The chief markets for Andaman timber are Calcutta, 
Madras, Rangoon and London. A small quantity is sold locally, 
mostly to the local Public Works Department and to the local match 
factory. Export of hardwoods is mainly in squares and scantlings 
and of softwoods in round logs for the match industry. The soft 
wood logs and hardwood squares are the mainstay of the finances 
of the department and contribute a large percentage of the net 
revenue. Mr. Mason in the Annual Forest Report for 1928-29 says : 
“The most remarkable feature of the year's working has been the 
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continued and rapid development of the trade in soft woods as a 
result of the establishment of the match industry in this country. 


“Had this development occurred a few years earlier it is probably 
safe fo say that the erection of the new mill with all the attendant 
cost and worries from the moment the log enters the mill to the time 
of the disposal of the output woukl not have been undertaken.” 


Jalcutta is the largest purchaser of Andaman timber---10,679 
tons in 1935. Sales were made for a time by tender and Messrs. 
Gillanders Arbuthnot, Messrs. Gladstone Wyllie & Co. and various 
others were the chief purchasers until the establishment, in 1918, of 
the sales Agency of Messrs. Martin & Co., a prominent firm in Caleutta. 
The tender system worked well and, in fact, immediately after the 
sole agency was given over, sales dropped considerably and only 
increased along with other Indian markets. The prices realised are 
lower than anywhere else, Calcutta being a highly competitive market. 
While feeling the way and getting Andaman timber established in 
the market the sales agency has served its purpose. 

Madras is the next largest market--4,854 tons in 1935. In 1921 
trial consignments of timber were made to Madras and Coconada 
and they were sold through the Avency of Messrs. Parry & Co. and 
the Coramandel Company. These agencies proved unsatisfactory. 
Direct sales to purchasers are now being made and the prices realised 
are about 25% higher than in Calentta. 

The most profitable market but difficult to please is London. 
This was the best market for Andaman timber in the early periods— 
3,700 tons in 1888 when Calcutta was taking only 2,606 tons, Madras 
500 tons, Rangoon 20 tons. Strenuous efforts were made to develop 
it to its fullest extent. A sales agency was established in 1916, But 
its results were not up to expectations mostly due to want of facilities 
for shipping. Messrs. Howard Brothers & Co., the sales agents, gave 
up their agency in 1927, and the Timber Adviser to the High Com- 
missioner in London is now handling sales. The exports in 1935 
wore 1,024 tons. Rangoon purchases only match wood logs— 3,012 
tons—and a small quantity of seantlings. 
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Most of the timber exported from the Andamans is being shipped 
by the SS, “ Maharaja” running under Government Charter between 
Port Blair and the Indian ports. 

Financial Resulis.—-While the writer was coming out to the 
Andamans in 1929, one of the senior forest officers in India said that 
it was a prevalent belief that the Government of India had been 
sinking large sums of money into exploitation of the Andaman forests 
without adequate return and that the whole concern was now for 
sale for a ‘‘ song.’’ Whether this was due to the notice issued in 
1923 calling for tenders to work these forests on a system of lease 
ot whether, as Mr. Pearce says, it was due to the fuilure of forest 
accounts to differentiate between capital and revenue expenditure, 
the general belief was that money was being thrown away in the 
Andamans. Such, however, was not the case as is evident from the 
fact that the surplus from the earliest time 1869—1935 amounts to : 
Rs. 64,68,205 and the deficits to Rs. 28,67,155. On 31st March 1935, 
the value of dead and live stock still in use, but after allowing ade- 
quate annual depreciation, was Rs, 16,56,269. Adding this amount 
tothe net surplus of Rs. 36,01,050 this gives a net profit of Rs, 52,57,319 
on the exploitation of these forests. 

The most critical period in the history of the Andaman Forest 
Department was from 1919 to 1927—n period of deficits, the deficits 
amounting to Rs. 28,67,155. This period synchronises with the 
formation of the North Andaman division and the inauguration of a 
big development scheme involving a capital expenditure of 
Rs. 55,75,000. This was immediately after the war when prices for 
timber were high and there was a general rush for development 
entailing costly and ambitious schemes and experiments. These 
experiments in some cases ‘proved a failure and in others before they 
could be completed the timber market collapsed causing great alarm 
and anxicty to those concerned. During this period of anxiety the 
Forest Department was exceedingly fortunate to have a series of 
distinguished members of the Indian Forest Service as Chief Forest 
Officers who were able to steor the department clear from a total 
wreck, 
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In addition to the cash surplus the Forest Department is saving 
the Government a large sum of money by maintaining a number of 
convicts and also by furnishing freight cargo for the ships chartered 
by the Government for mail service. The activities of the depart- 
ment also support numbers of the local free-born population, 


THE MEASUREMENT OF SOIL EROSION AND RUN-OFF 
AN ATTEMPT AND SOME RESULTS 
By R. Macracan Gorriz, D. Sc. 


Summary.—Examples are given of soil erosion and run-off data actually measured 
in the U. S.A.; the type of apparatus used in these experiments is described and 
some of the difficulties discussed. The first attempts at evolving a similar apparatus 
for Indian conditions are described. Data so far collected are given, but merely ag 
an indleation of the types of error which are to be expected. The Punjab Irrigation 
Research Institute has collected these figures while reducing the measurements to a 
standard routine, so that the next step, namely the measurement of erosion on 
various types of land, ean be undertaken with some guarantee of precision. 


We all know that soil loss occurs during each heavy rainstorm 
from most ground that is not adequately protected, and we also know 
that the rain naturally runs off more rapidly and more completely 
from steep slopes than from gentler slopes similarly covered. Forest- 
ets have always accepted such statements as truisms which are too 
obvious to argue about. These things are not so obvious, however, 
to ‘‘ the man in the street” and in order to convince him, or rather 
“the man in the field,” that this problem is a serious one, it is very 
desirable that we should have some figures to prove our statements. 
During a visit to America in 1934-85 T was very much struck by the 
close attention which was bemg paid by many research groups in 
different parts of the country to this phase of erosion control. Reliable 
figures had already been collected for agricultural crops during a 
period of 10-12 years from sets of long narrow run-off plots ofa pattern 
which has been standardised for all Federal Experimental Farms. 
These plots are very narrow, measuring only about 6% feet across 
and a acre in area, and there is one for each of the common local 
field crops and methods of cultivation. The entire rain run-off from 
each plot is caught in a huge vat and the clear water and sediment 
re separated and measured. The actual rainfall is carefully measuted 
in rain-gauges, both of the ordinary type and by clock-work registra- 
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tion which gives the actual intensity of the rain as well as the total 
fall. The area of the plot x rainfall == the total procipitation, of 
which the catch in the vat is the percentage which has run-off, the 
balance having heen absorbed by the ground and the vegetation. 
Similarly the amount of solid matter caught can be readily shown in 
terms of depth of soil removed from the surface, 

The type of measurements produced is well illustrated by the 
following table, which brings ont very clearly the protective value of 
gtass or any other dense crop which remains undisturhed for a large 
part of the year: 


rt 
BaRE GROUND COVERED GROUND, 
CLEAR TILLED. GRASS CROP. 
Slope 
Location. Soil. [percent] Sollloss | Water loss{ Soil loss | Water loss 
tons per | per cent | tons per | per cent 
acre. of precipi-| acre. _| of precipt- 
tation. tation. 
Clarinda, Iowa ..) Silt loam ad 446 125 13 6s 
La Crosse, Wis- 
consin Silt loam 16 59:9 19-2 0-003 ae 
Spur, Texas Clay loam 2 61 12°8 "6 58 
Temple, Texas . | Black clay 4 12 16 Nil Nil 
Statesville, N. 
Carolina | Clay loam 10 13°8 93 O7 55 
Pullman, Washing- 
‘on «.| SiltTeam, 3c | 312 298 O4 O3 


These plots are obviously fairly expensive to establish and require 
a special trained staff to look after them. 

The measurement of erosion and run-off for American forest 
conditions had also been taken up by several of the forest experiment 
stations with considerably less funds for the purpose, and many 
ingenious ‘* gadgets,” such as tanks, trays, lysimeters and artificial 
rain throwers, were seen in the course of my tour. One of the simplest 
and most convincing was that used by H. G. Meginnis at a branch of 
the Southern Forest Experiment Station in the lower Mississippi 
valley. He had isolated a few square yards of ground under a forest 
canopy by means of a low wooden partition and caught the run-off 
from this plot in a dish in a pit. 

The following schedule shows the type of data he has been able to 


produce : 


indian Forester, Vol. LXIII Plate 61 


RUN-OFP TRAYS IX POSITION, ‘THE 
OP A PAIR KEPT BARE BY SNIDPING 
GRASS SPLOL THE FURTIER ONES § 

VARIETY OF GITASK AND IERB COVER 


BAPPRRY OF SIX REN-DFR TRAYS RACIL ISOLATING A TYECE OF PNDISTURRED 
SURFAGH SON. RUN-OFF Is CALGIT LN A COVERED GUTTER AND LED 
THROUGH PIPE TO CONTAINER. CATCIL OF WATER AND SRDLAINE TS 

MBASCRED AETER EACH STORM 
Photos: R, M. Gorrie. 


Plate 62 
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Run-off and Water Absorption for Loessiul Soils, Holly Springs, 
Mississippt. 


Quantity of| . |e | 28 
‘ rainfallihat] 3 | Ey | Bo 
q 3, peas absorbed. A g 3| se 
Plot. a.(|8 5 3 § S53 
Sa) ee z in e- |2e 
BE/SS] ¢ | § g |/23\Es 
Zs ls] e S Ey ae | ES 
saps] es 2 [se iss 
a & = | oe a 4 as 
No.* Inches. Ib. inches. 
Oak forestt .| oa} 134] 133] 99] 0-07 1 | 1789 
Broomsedge, field (Andropogon 
scoparius) .. .| 103} 126] 128] 99] O30) 4] 415 


Robinia and Maclura plantation | 97) 112] 110! 98] 16a} 22 67 
Bermuda grass (Cynodon 


dactylon) pasture wf 92] 106 102 96 O31 4} 340 
Scrub oak woodland ».| 102] 1287 118 92 1:09 15} 117 
Barren abandoned land +] 103 129 68 $2] 23696 | 3519 | O49 
Cultivated cotton rows on 

eontour vf 103) 131 70 53 | 11460 | 1528 | 115 
Cultivated on slope --| 99] 127] 53 41 | 322-47 | 4300 | 0:39 


‘Difference siown dus to the fact that in plots where excepticnal cunattions 
were seriously disturbed during certain rains, data were not taken for these rains. 

+Run-off and erosion data based on average of duplicate plots for first six months 
of study. 

‘TRun-off and erosion data based on average of duplicate plots for first feu'teen 
months of study. 

(Copisd H. G. Meginnis's Effect of Cover on Surface Run-off and Erosion Leessial 
Uptands of Mississippi.) 


Although erosion was made a major subject in the Punjab Silvi- 
cultural Research programme a yeat ago, no extra staff was provided 
for this type of work and consequently no measurements could he 
attempted. We have, however, been fortunate in getting the co- 
operation of the Irrigation Research Institute of which the Director, 
Dr. B. MacKenzie Taylor, has already given our department valuable 
help in the analvsis of hill forest soils. The following is an account 
of the first attempts made by his staff to construct and work a set of 
run-off tanks. These were prepared in the Irrigation Rescarch work- 
shop at Lahore to my rough specifications, and set up at the Upper 
Bari Doal headworks at Madhopur last July. 
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A previous investigation had been made by the Trrigation Research 
Institute statistical section to see if the discharge data und figures 
for total rainfall over the whole of the Ravi River catchment would 
give any indication of increased run-off percentage over a period of 
years, as a statistical proof of the generally recognised desiccation. 
This investigation showed that, unless the ratios of run-off to the 
total amount and the intensity of rainfall are worked out on @ basis 
of exact measurements and combined with a detailed study of ground 
cover types, the tiver discharge and rainfall data for the whole of a 
large catchment will not yield sufficient evidence as to the progress 
of desiccation. 

The chief difficulties in the use of any form of lysimeter tank or 
tray are— 


(a) the trapping of the entire run-off from the plot. The 
catching arrangements must ensure that the whole run-off 
from the heaviest storm can be caught and measured, 
thus any plot larger than about a square yard of surface 
entails providing a very large catching vat or tub (A 7* 
rainfall on 1 square yard is 33 gallons and weighs nearly 


5 maunds) 3 


(b) the complete isolation of the plot from the surrounding 
ground to guatantee that only that rain is caught which 
falls upon the plot surface ; 


(c) the question of herbage is difften]t because a single bush or 
grass clump in a plot may grow beyond the plot cdge 
and collect a considerable amount of rain from heyond 
the confines of the plot. A plot which contains many 
grass roots but is kept bare by clipping the grass shoots 
will give a higher porosity than a really plantless soil 
would give. A few stones in such a small surface make 
a very large difference to the porosity of the surface. 


(d) even with careful cutting when the surround wall is put 
in, the soil edge isinevitably broken, so that the first few 
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storms will give irregular figures until these hollow edges 
become silted up; 


(e) the effect of erosion is cumulative in the sense that most 
damage occurs towards the bottom of long slopes. In a 
square yard there is little accumulation of run-off and a 
bare plot tends to produce an “ erosion pavement” of 
small stones which after a few storms increases the 
rapidity of the run-off of clear water but protects the 
soil from further serious washing. 


“The type of tray eventually produced after several experimental 
efforts is shown in Plate 62. It consists of a sheet metal surround 
wall A which encloses a horizontal surface measuring 16"x31}”, © 
which gives 500 square inches, but this frame is made on a slant so 
as to enclose ground ona slope of Lin4. The bottom edge is provided 
with a lip which must lie exactly at the ground surface level, and 
below this in a small pit is a metal catch drain B which must be pro- 
tected from the rain. From this drain the run-off is piped to a 
settling tank D which is fitted with a sloping bottom and tap so that 
it can be completely drained of water and sediment. 


The drain is attached to the tray with two iron clips which fit 
into two holes in the top angle iron of the tray. Drain B empties 
itself into the leading pipe (1, thence to reservoir D, The reservoir is 
placed at a lower level so that sufficient slope is given in B and C to 
ensure free flow of the run-off water. 


Tn order to ayoid interference by splashing from outside, a 
galvanised iron sheet is fitted to surround the tray. This sheet carries 
a flange which acts asa cover over drain B, so that no rain other than 
that which falls on the 500 square inch surface is led into reservoir D. 
Before the apparatus is installed all the trays, pipes, and the reservoir 
are tested for leakage. A rain-gauge is installed in the immediate 
vicinity of the trays. 


To set up the apparatus the bottomless tray is placed on ground 
sloping at 1 in 4 and its boundary marked with a knife. The space 
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thus marked is covered with a metal cover the same size as the tray; 
the object of this cover is to protect the surface soil and plants in sitm 
from heing disturbed during digging. With the cover in position; 
the ground around is dug with @ pick-axe to about the depth of the 
tray. The tray is now slipped down over this column of undisturbed 
soil and sunk until it sits flush with the surface. The trench is now 
filled in around it, and the drain B and pipe C placed in position. 
There should he no sharp angles in pipe C. 

Six of these trays were put in on a slope of about 1 in 4 at 
Madhnpur in June 1.936 and every storm since has been measured. 
The site had to beat Madhopur as this was the only place where the 
Irrigation Research staff could carry out the work, but unfortunately 
the ground there consists entirely of boulder beaches of very large 
round river-borne stones set in a scanty matrix of soil, in fact the 
worst possible type of soil to yield regular results with this type of 
small tray. The data for a few sample storms are given in the 
following schedule. The six trays contained varying amounts of 
vegetation as shown in Plate 41 and the percentage cover is entered 
fer each in the schedule. Roughly they formed 3 groups of 2 each, 
Land II being kept bare by frequent clipping of grass, TIT and 1V 
being well clothed with a mixture of grasses and herbs and Vand VI 
a sketchy caver of spear grass Cndropogon contortis) with a few 
small herbs. 

In column 5 is given the intensity of rainfall per hour, but this 
has been worked out from the total rain measured and the period in 
which it fell. This docs not give a true indication of the maximum 
intensity which may have actually occurred in the course of long- 
continued rain interspersed with heavier downpours. To obtain 
really accurate readings of intensity it is necessary to havea mechanical 
gauge which will register the intensity over short periods, but such 


gauges are very expensive. 
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It will be seen that there are many anomalies in the results so 
far obtained, as might be expected from the foregoing : discussion. 
Several points do, however, stand out clearly : 

1. When the rainfall is very small, say 0°10 inch or less, the 
tun-off depends upon the initial moisture content of the soil. If 
the ground is dry there may be no run-off at all. 

2. The percentage run-off depends more on the intensity of 
fall than on the total quantity, the highest percentage being at a time 
when the intensity was also at a maximum. 

3. Some trays show a run-off higher than 100 per cent, This is 
due to shrubs or tall grass outgrowing the size of the tray and leaning 
outside, thus catching rain from beyond the perimeter of the tray. 
As the error is not large, these figures have been allowed to remain, 
but they give a wrong impression of the valuc of plant cover in 
reducing run-off. 

4. The maximum erosion was recorded with the heaviest rainfall 
and varied from 4,000 to 9,000 Ibs. per acre, the worst figures being 
given by the poorly covered plots in the earlier storms. The forma- 
tion of an “ erosion pavement ” of small stones has reduced the soil 
loss figures from poorly covered plots in the later storms, 

5. When the vegetation eover is well established and suffi- 
ciently thick, it reduces the amount of erosion perceptibly, and 
conversely the removal of vegetation by clipping leads to continued 
heavy erosion. 

T acknowledge with grateful thanks the great amount of time 
and trouble which this work has entailed for Dr. Mackenzie Taylor 
and his staff in the Irrigation Research Institute. The methods 
of setting up these trays and of measuring the run-off have heen 
reduced to more or less a standardised routine, so that the next 
atep, namely the measurement of erosion on various types of forest 
and grass-land, can be undertaken with some guarantee of precision. 
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THE BALSAN STATE FORESTS 
By N. G. Prine, LES. 


Summary.—Commencing with a general survey of the forests and their history 
this note deals particularly with the 1927 working plan by H. M. Glover, to whom 
the writer isindebted for his collaboration. ; 

The plan, which is the first of a type evolved as the result of experience under 
the Kulu plan (Trevor 1919), prescribes a system of irregular shelterwood. 

The Balsan working plan has worked most sucessfully and has served as the 
model for a number of high hill forest plans. 


The Balsan State, with an area of 52 square miles, and a popu- 
lation of 8,000, is situated in the Punjab Himalaya on the left bank 
of the Giri, 12 to 20 miles east of Simla. The demarcated forests, 
10,619 acres or 33 per cent of the total area of the State, cover the 
higher slopes at an elevation of 5,500 to 9,900 feet and form a con- 
tinuous belt between and above cultivation. The northern block, 
including nearly half the total demarcated forests, is drained by 
several perennial streams flowing direct te the Giri. The basin of the 
Chhotu nullah, an important tributary of the Giri, includes the 
remainder except for two small compartments situated in the southern 
portion of the State above the Bashari nullah. The soil isa clayey 
loam admirably suited to tree growth, and the gradients are moderate 
to steep and occasionally precipitous on the southern and western 
slopes. The climate at Ghorna, the capital, 6,000’, resembles that of 
Simla, where the average annual rainfall is 65 inches, more than half 
of which falls during the period July to September. Within the 
forest belt there is undoubtedly an increase in rainfall and distribution: 
along the eastern boundary, which forms the Giri Pundar water-shed, 
the average annual rainfall probably reaches 80 inches and snow 
usually lies for several months in the fir forests. The Bulsan State 
with its numerous perennial streams affords an excellent example of 
an efficient catchment in marked contrast to the country opposite 
on the right bank of the Giri. 

The high level forest includes about 4,000 acres of typical spruce, 
silver fir and karsu oak forest together with bird cherry, horsechestnut 
poplar, walnut and maple. Lower down and on warm aspects this 
type merges into mixtures of spruce, deodar and kail, and passes into 
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the kail, deodar, mohru oak zone, where kail forest predominates 
over Some 4,000 acres and deodar over about 2,500 acres. Owing 
to lopping much of the kail is infested with the fungus Trametes pint 
which greatly reduces its value. Lopping of kail in demarcated 
forests has now been stopped throughout the State. On northerly 
aspects kail predominates at higher elevations and deodar at lower, 
but mixtures by groups are common, ‘There is ample evidence of a 
continnons succession from kail to deodar, which is due in large part 
to selection management whereby light conditions are more favour- 
able to deodar, assisted by light cattle grazing. 


Below the demarcated forests and mingled with cultivation are 
several thousand acres of village undemareated forest, mainly of the 
deodar, kailand mohru oak type. These forests are more than suffi- 
cient for the timber requirements of villagers, and the valuable grazing 
they afford reduces the incidence of grazing in demarcated forest to 
reasonable proportions. Village lands contain fine walnut, mulberry 
and apricot trees, besides which there are many oak spinneys well 


managed on a system of rotational lopping. 


The grazing of sheep and goats is confined mainly to areas outside 
the forest and grazing of cattle is not excessive. in marked contrast 
to many less favoured localities. Fires are of infrequent occurrence 
and in 1921, when a wave of incendiarism coincided with an excep- 
tional drought, less damage occurred in Balson than in most of the 
surrounding States. The comparative fire immunity is primarily 
due to an adequate satisfaction of rights, resulting in a contented 
peasantry and the fact that belts of non-inflammable deodar and 
oak forest separate many of the highly inflammable kail forests from 
village lands, while the effect of light cattle grazing has been the 
reduction of inflammable grass and herbage with the result. that 
ground fires are easily extinguished and do but little harm to the tree 
crop. 

There are no local timber markets and all the produce is sold 
standing and floated down the river for sale at Abdullapur on the 
Jumna. 
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The 1927 plan contains volume tables for deodar and kail which 
show that the locality is of high II Kulu quality and that Balsan 
deodar is approximately 0-8 standard I class quality as compared with 


Indian Forest Records, Vol. X11, Part VI, Howard. 


The Rana is the owner of all waste and forest land in the State 
subject to rights of user in favour of local agriculturists. The forests 
play an important role in the economy of the State inasmuch as since 
1887 they have afforded by far the greatest portion of the total State 
revenue. Previous to the introduction of systematic forest manage- 
ment heavy over-felling occurred between 1887 and 1890, when nearly 
all available large deodar were exploited and the capital value of the 
forests was greatly reduced. The first working plan was that of 1903 
(E. M. Coventry) which prescribed the annual removal of 180 deodar 
and 700 kail of aver 24” in diameter. A few forests only were pre- 
scribed for thinning, but nothing was done before 1917. Between 
1917 and 1924 a few forests were thinned and between 1924 and 1926 
most of the forests were thinned heavily. The prescriptions were 
probably exceeded and expenditure on works of improvement was 
curtailed. The annual average surplus between 191] and 1926 was 


Rs, 13,800. 


- When comparing the 1903 and 1926 enumeration statements 
allowances must be made for the fact that additional areas were 
demarcated and enumerated in 1926. It appears, however, that there 
was a slight increase of I and IT class trees in spite of excess fellings 
in 1922 when 500 large deodar and 3,500 large kail, killed by fire in 
1921, were removed. Except for the 1921 burns the forests were 
generally fully stocked. In the kail-deodar zone, there was still a 
deficiency of older age classes and a large oxcess in areas occupied 
by young woods. 


- The 1927 working phen (Glover) laid down the nsual general 
objects of management, sustained yield, the production of trees large 
enough to yield B. G. sleepers and the satisfaction of right-holders’ 
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requirements, etc., and allotted the forests to three working circles as 
follows : 
The Regular Working Circle for the deodar and kail forests, 
area 6,376 acres, 
The Afforestation Circle, area 267 acres, 
The Fir Working Circle, 3.872 acres 

The Afforestation Circle has been completely restocked. Deodar 
was sown and planted and abundant natura) regeneration of kail, 
spruce, deodar, poplar. and other broad-leaved species has resulted 
from 10 years strict closure. The whole area has been well tended. 
Deodar now occurs extensively over the lower half and in groups in 
the upper half of the median zone of the forests. 

The Fir Working Ctrele, where the annua) removal of 1,000 mature 
trees 30” and over is permitted should a demand arise, has hot been 
worked as no reasonable offers have so far been made. 

The Regular Working Circle—The whole circle was enumerated 
and the results were as follows : 


Diameter classes. TI Ir I 
Deodar v.— 5L,286 22,411 7,772 
Kail ws 91,905 37,512 5,822 


A nominal rotation of 120 years was adopted. The allotment to 
periodic blocks was as follows : 
PRL PB. PBL Total. 
and IV. 

Acres «1,397 1,443 3,536 6,376 
Deodar and kail seed prolifically, regeneration is abundant, and in 
1926 was so far advanced that it was decided to remove the overwood 
in two operations and to complete the regeneration of P. B. Tin 15 
years, An estimate of the fal yield of deodar, which consisted of the 
volume of I and II cluss trees in P. B. T plas mature trees in other 
periodic blocks, was made, and this yield was compared with that 
pased on the enumerated stock of mature trees in the whole working 
circle and on the rate of their replacement by II class trees. No 
additional yield to account for increment was taken, and an allowance 
was made for IJ class trees occurring in compact groups of poles 
retained to form part of the future crop. The essential basis of the 
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calculation of the final yield was thus the comparison and check 
between the yield known to be available silviculturally and that: based 
ona mathematical calculation of the movements of the growing stock. 
The intermediate yield, consisting of deodar trees below 18” diameter 
in P. B. I and immature trees in other periodic blocks was controlled 
by silvicultural prescriptions, and a thinning programme was based 
on ate, and was not subject to volume check. The final yield of kail 
most of which was diseased, was the total volume of I and II class 
trees in P. B. I, not inclusive of increment. The annual final yields, 
as above defined, were deodar 34,000 c.ft. ; kail 60,000 c.tt. 

The working of the plan.—The first two years’ fellings were far 
too light being marked by an inexperienced hand contrary to the 
wishes of the State Forest Officer. The State complained, the whole 
of the northern block except Shirgal II was re-marked, fellings were 
completed and debris was burnt in time for the 1930 bumper deodar 
seed year of which the State took fullest advantage. One compart- 
ment, Shirgal II, should have been felled in 1931 but was postponed 
by the D. F. 0., owing to the very strict Circle orders regarding 
grazing and closures. 

By 1984, when fellings had reached large kail blocks, two results 
were evident : 

Firstly, that fellings could no longer proceed on the paxis of a 
separate yield for deodar and kail ; and 

Secondly, that the kail yield would have to be increased or else 
a heavy area Ing would result. The necessity of combining tho yield 
lies in the fact that deodar is preferred as a seed-bearer in mixed 
forest and there is, rightly, a tendency to avoid felling healthy II class 
deodar wherever they can be left as a pole crop or when they can serve 
as seed-bearers. Also a proportion of the deodar is found in irregular 
forest on steep ground from which II class trees cannot normally be 
removed. The necessity for increasing the kail yield to avoid area 
lag lies partly in the fact that it is silviculturally necessary to 
remove in the first felling more than 50 per cent. of the standing 
volume in many areas and partly to the passage of trees from IIT to 
TI and from II to I class dimensions, which gives rise toa very heavy 

b 
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increment. This is best shown by Shirgal, compartment IT, not 
worked along with other P. B. Ls of the northern block, where results 
of enumerations are as follows: 


L IL. III. 
1926 Kail - 68 440 737 
1937 Kail 1 IL 675 ‘oe 
+88 = +235 


Khadharan, a kail forest of rather better quality than Shirgal, included 
the following stock at the time of enumeration in 1926 : 


L IL. 1. 
Kail 1 5 3,786 7,299 


Considering that every III class tree passing into II class attains 
a volume of 60 c.ft. and every II class passing into I class increases 
its volume by 40 .ft. it is not surprising that eight yeats later when 
the forest was marked for heavy seeding fellings, more than the volume 
enumerated in 1926 was removed. Khadharan is perhaps an extreme 
case, because there ace few kail pole crops worth retaining, the forest 
is situated on easy northerly slopes and heavy fellings were indicated. 
In 1934, Mr. Glover visited the State, sanctioned excess fellings of 
kail up to 2 lacs o.ft. and advised a rather heavier type of felling in 
seeding felling areas so as to take the fullest opportunity of burning 
after seeding fellings as much debris as possible, especially in diseased 
kail units where the conversion Iosses are very high. Subsequently 
refresher fellings were made in some units, but even without these 
it was then obvious that, unless the total combined yield was increased, 
anatea lag could not beavoided, It was felt that, while some increase 
was justified because the less valuable kail was being taken and the 
more valuable deodar retained, there was no need to depart from 
volume control and rush things on an area basis so as to repeat two 
felling cycles over all P. B, I.s in 15 years. After all, full regeneration 
is obtained as the result of seeding fellings, and provided these are of 
sufficient intensity, there is no need to hurry about removing the 


overwood. 
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The position up to date after 11 years is as follows : 


Deodar Kail Combined 

volume in e.ft. volume ine.ft. yields. 
Actual «. 233,406 848,400 1,080,806 
Deviation «+ 140,690  4-188,400 +47,800 


For the remaining four years of the period first-cycle fellings will 
operate in three small P. B. 1s where kail predominates, and the 
last year will include second-cycle fellings in the two forests first felled 
over, It is certain that there will be a further deficit of deodar and 
a slight increase in the excess of kail so that at the end of the period 
a deficit of approximately 200,000 c.ft, of deodar will be balanced by 
anexcess of about 200,000 c.ft. of kail. As there will be a very 
valuable overwood and as there is a considerable area of pole crop left 
in P. B. J, the position as regards yield is most satisfactory. It is 
not possible to predict exactly the yield to be taken froma given area 
according to given silvicultural prescriptions in a given time, parti- 
cularly when dealing with mixed and rather irregular woods where 
an unknown area of pole crop is retainable. In this case, by not 
allowing for increment and thereby underestimating the yield, the 
timing is out and there is a considerable area log. 

A survey of regeneration shows excellent progress, It must be 
borne in mind that neatly two-thirds of P. B. 1 is covered by pole 
crops retained or by advance growth. In the area under seeding 
felling, regeneration has been ensured by debris-burning, deodar- 
sowing of planting and by closure, which has resulted in adequate 
kail, deodar and spruce regeneration. In three small areas, near 
villages, aggregating about 50 acres, which were not fenced, regen- 
eration is unsatisfactory. These have been fenced and nurseries are 
being raised. Deodar nurseries are also being formed now to ensure 
that the remaining seeding areas are restocked without delay. Apart 
from the ensurance of regeneration it is essential to give deodar a good 
start against kail, which must be treated as a'weed where it suppresses 
or threatens to suppress healthy dendar. To grow deodar and kail 
in mixture it is estimated that deodar needs a six-year start. All 
sapling crops in the northern block of P. B. I have been adequately 


884 inDIAN FokRSTER [ Deorwntr 


thinned and the produce removed free of charge by villagers which 
has materially reduced the risk from fire. A regeneration survey 
shows that regeneration is up to date and that the proportion of 
deodar is materially increased. Burns ontside P. B. I have also been 
restocked in the same manner. 


Thinnings passed over all non-P. B. I areas as prescribed during 
the first ten years ofthe plan. Thinning produce has to be sold along 
with main fellings, and therefore owing to the area lag the second 
eycle of thinnings will be increased to an average of 12 or 13 years. 
This is probably an advantage because all non-P. B. I woods have been 
thinned at least twice since 1917. The State forest officer, B. Pritam 
Das, who is an expert at thinning, favours moderately heavy crown 
grade thinnings where feasible. P. B. IT areas have been heavily 
thinned. B. Pritam Das is of opinion that thinning in the young 
pole stage should be kept light enough for the production of lean 
timber for which much higher prices ate obtained. 


Fire is still a great danger, and although no fires have occurred 
since 1921 it cannot be assumed that they will not recur, Recently 
the State have made over five miles of contour path and these are 
being continued so as to run through all P. B. I.s. Apurt from 
facilitating inspection these contour paths serve a most valuable 
purpose by enabling the forest staff and villagers to teach vital points 
quickly in case of fire. Combined with, say, six lines of pure deodar 
below them on gtound suitable to deodar, and broad-leaved trees 
such as walnut and horse-chestnut in nullahs and on damp localities 
unsuited to deodar, these paths serve as very efficient checks to fire 
and enable the staff to work with a large degree of safety. 


Revenue.—The annual net revenue from the forests has exveeded 
the working plan estimate during the past ten years in spite of the 
fact that this period includes the years of world economic crisis during 
which timber slumped. The forest estate, including the fir forests 
pas afforded a net profit of well over Rs.2 peracre, As the fir forests 
have not been worked during the present plan, the profits have been 
derived from the kail-deodar forests which show a return of nearly 
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Ra, 4 per acre. In fact Balsan has one of the most valuable forest 
estates in the Punjab Himalaya. 

Hitherto the gods have heen kind, and there has been no severe 
drought or bad fire since 1921 bul from now onwards it will be highly 
advisable to spend liberally on nurseries, roads and contour paths, 
ete., a8 an insurance against the future. 

General.—At the end of the period P. B. T will contain ae crops 
up to 70 years old, sapling pole crops up to 30 years old and regenera- 
tion under an open but very valuable overwood some of which can 
he retained for the rotation. The true rotation is more than 120 
years because of the pole crops and overwood left in P. B.1; it is 
probably about 140 years, As a gteater proportion of deodar is 
retained for seed-bearers or second rotation overwood the rotation 
for deodar is greater than that for kail. The result is something more 
irregular than Vemelschlagbetrieb. Regular circle is certainly 
misnomer, and some object fo the name “ Punjab Shelterwood 
system ;” but what is ina name, anyhow—call it Irregular Shelter- 
wood system if you will. The general term “Himalayan system” 
is applicable. Under the Himalayan system a period of selec- 
tion fellings is followed by a period of management of concentrated 
regeneration. This is actually happening in a number of our Himala- 
yan forests. A period of management under a shelterwood plan 
which has restored the normal proportion of regeneration which had 
previously. been lacking may, once that normality has been attained, 
be followed by management for a number of years under selection 
principles. It is by no means essential that a system, once adopted 
should be followed blindly at successive revisions of the plan. 

P. B. IL and portions of P. B. IIT and IV contain many woods 
similar to P. B. I but the proportion of deodar is higher. Another 
30 years’ work on similar lines would still result in considerable 
irregularity. Provided the stock of overwood left in P. B. I at the 
end of the period be not rapidly removed, it should be quite feasible 
to return after a further full period ta selection management. The 
present plan has succeeded admirably in combining the advantages 
of the regular and selection systems. On the one hand predominantly 
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diseased kail woods are fully regenerated and the proportion of deodar 
is greatly increased. On the other hand considerable irregularity 
is maintained (surely an advantage in the Himalayas) and young 
woods are not sacrificed. Still greater irregularity could be ensured 
by retaining a large percentage of the stock of II class deodar trees 
in P. B. I; financially this would also be advantageous, because the 
sale price obtained for deodar of I class dimensions is so much greater 
than that for deodar of IT class dimensions. For kaila similar modi- 
fication would not be feasible because there are still large areas of 
diseased kail woods to be converted. 

The revision is due by 1941 and, as the present plan is a definite 
success, the writer urges that the revision should continue on the same 
general lines, 

Conolusion.—The basis of the working plan was sound, the success 
that has been was undoubtedly due to the intelligent practical appli- 
cation of sound silviculture forest principles by B. Pritam Das, the 
State forest officer. It is refreshing to find that sound principles of 
forestry have been followed in a State where the control is exercised 
only indirectly by Government. The present Rana, who is himself 
a trained forest officer, has inherited a tradition of sound forest 
management from his father, Rana Attar Singh, who for some years 
successfully undertook the duties of forest officer before he succeeded 
to the gaddi. 


TWO YEARS OLD BAMBOO SEEDLING 
By Sarep Auman, Forest Rancer, Hosurareur. 


Dendrocalamus strictus seed was collected from R. F. Karnpur 
in May 1935 and was sown in July in a nursery with the break of the 
monsoon. It was extraordinary to find to-day a single seedling, 
among the whole lot in the nursery, flowering. 

The history of this forest nowhere records a gregarious flowering 
to have occurred at any time. But it is possible that the seed from 
which this seedling had sprung up was collected off a completely 
flowered clump or perhaps a clump which had only a year left to 
complete its life cycle, 
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DENDROCALAMUS STRICTUS 

ONE*YEAR-ULD SEBDLING IN NCRSERY BED FLOWERING,  HALDWASL RESEARCIT NURSE! 
apr b 

Photo: M.¥, Laurie. 
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Is it then a normal phenomenon that seed off completely flowered 
clumps will give forth seedlings which will flower with the beginning 
of their life and thus dic, or is it merely an abnormality ? If it is not 
a normal case, will it not be interesting to keep seed collected off 
completely flowered clumps separate from those obtained from partially 
flowered clumps at the time of sowings and watch the difference ? 
What reasons can otherwise he attributed to this abnormality ? 


Nove ny Mr. M. Y, Laure, LES. 


By a curious coincidence, I myself came across a case of even 
more precocious flowering of Dendrocalamus strictus a few weeks ago. 
A one-year old seedling was found flowering in a bed in Haldwani 
Forest Research Nursery (vide Plate 65). 

Such cases of early flowering are rare. There are records of 
soedlings of 2 to 5 years flowering, and various theories such as. bad 
soil, mutilation, etc., have been put forward to explain it, but as 
Troup remarks they must he regarded as “ mere abnormalities.” - 

Ranger Saeed Ahmad’s suggested explanation that completely 
flowered clumps might produce offspring with a tendency to flower 
early is nota likely one. It is normal for complete clumps to flower, 
and most of the seed used in artificial regeneration is from such sources. 
It is abnormal, however, to see the young plants in a plantation 
flowering. I do not think that such precocious flowering can be 
explained in this way, nor is it more likely to occur in seed from either 
gregarious or sporadic flowering as far.as we know. 


Ranger Saeed Ahmad mentions an interesting point that is not 
generally known, namely, that during the whole of the known history 
of the working of bamboos at Hoshiarpur, some sixty years or more, 
no gregarious flowering has ever occurred. Dendrocalamus siricius 
appears Lo be more irregular in its flowering than most other species, 
but between 20 to 24 years seems to be the commonest period between 
flowerings. The Hoshiarpur bamboos have been regularly and 
methodically worked longer than any other departmental bamboos 
in India, and one begins to wonder whether this might possibly be 9 
factor preventing wholesale gregarious flowering. : : 
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DESCRIPTION OF THE GOVERNMENT DEPOT AT KODIBAG 


’ By D. 8. Kargrni, Forrst Rancer. 

Summary.—The Government timber depot at Kodibag is the largest on the coast 
and was established in the sixties and stocks some of tha finest teak timber from 
three Kanara Forest divisions, supplying the needs of Kathlawar and Bombay. 
Elephants play an important part in the operations. 

The Kodinag Bundarisimportant for the traffic in timber as well as fue! from 
the coupes of the Fuel Reserves. Two years ago the traffic was so great that the 
greek was full of country craft and presented a picturesque appearance. ‘This traffic 
has lately diminished as demand for fuel in Bombay has considerably fallen. 
ae annual export of timber and fuel from Kodibag aggregates Rs. 2,30,000 in 

Kodibag is a small village at the mouth of the Kalinadi, two miles 
north of Karwar. Tf haga pier known as the MacDonald Pier built 
in 1880-81. The village is fairly important on account of the Govern- 
ment timber depot and timber trade in general. The occupation of 
the people there is rice cultivation, cocoanut palm gardening, fishing 
and running small passenger boats up the river as far as the navigable 
limit of 18 miles to Kadra. 

The Government timber depot appears to have been established 
in the sixties. It was formerly managed by a Superintendent of 
gazetted rank and is now in charge of a forest subordinate of the 
Ranger’s grade. The chief species stocked in this depot is teak. 

The Kalinadi river starting from its source flows into the sea at 
this place after winding its way through a tavinous country which 
has fairly steep slopes hearing some of the finest teak areas. The 
teak-bearing areas are about 25 to 50 miles from the mouth of the 
river, Further down on its course deciduous and semi-evergreen 
types of forests rise high along both banks interspersed by long belts 
of onltivation between the banks and, the forest. These forests are 
worked for the supply of firewood and small timber of species other 
than teak. Thus the river affords easy transport from the source 
to the exporting depot, 

The supply of teak to this depot is from three Forest divisions— 
the Kanara Northern, Eastern, and Western. Gund is one of the 
finest teak-producing areas in Kanara Northern division and is 
situated about 46 miles south-east of Kodibag, Nersol is another such 
in Kanara Eastern division about 56 miles to the south-east and 


Dabbesal in Kanara Western division about 25 tniles to the east, 
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Teak trees are either sold standing or the contract for’ extracting 
the logs and delivering at the Kodibag depot is given after calling 
for tenders, a 


Teak trees are girdled two years in advance of felling. Con- 
version into logs is completed by September and the logs are slid 
down the slopes to the riverside by elephants. In October all logs 
collected at the riverside are launched and floated down, The elephant 
plays an important part here. The river-bed is dotted with clusters 
of rocks all the way up to Kadra and the elephant guides all logs one 
by one from one pool of water into the next and so in this way the 
work progresses for one or two months. In cases of insufficient water 
in a pool, the water level is raised by putting two long logs across on 
the rocks and putting mats, twigs, etc., on the upper side of the stream 
to increase the flow of water and when sufficient logs are collected in 
this pool, a small narrow outlet is opened and logs are left into the 
next pool one hy one. It is highly interesting ta watch the elephant 
working in the river and any trouble taken to reach the place (for 
one has to pass through rugged country) is amply rewarded by the 
spectacle of the diligent work of the elephant. 

When the logs are collected in Kadra the work of the elephant 
ceases, The logs are tied to cach other with eanes passed through 
the drag holes and a taft of 50 or 75 logs is made. These rafts are 
slowly and carefully brought by boatmen to Kodibag. 

Here begins the work of the depot staff. The logs are dragged 
up from the pool and classified. The following general instructions 
for stacking are observed : 

(a) all the logs are stacked into separate lots according to the 
lengths of— 
8 to 12’, 
over 12’ to 18’, 
18’ to 25, 
» 25’ to 30, 
»» 80! to 35," 
855 


, 
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(b) in each lot, logs of more or less the same girth are stacked 
as far as possible, Should difficulties arise, the limit 
in girth may be exceeded by 6” and in special cases by 
12”; 

(c) butt end is always placed on the pillow; 

(@) all logs in one lot have one pillow ; 

The logs are classified and stacked as follows: 


Length. } girth. Remarks. 
Selection class— 
(a) «. 15’ to 20° 18” and above Sound and straight 
(b) + over20’and 17”, ,, ée on 
under 25’ 
(ce) .. over 25’ 16” oe iy 3 
Ist class .. 15’andabove 12”,, ,, With 1 defect. 
2nd ,, eedary, * 10}, ,, With 2 defects, 
urd ,, Poe aed mi 103",, 4, With more than 
2 defects, 


Up to 20 years ago the hauling up of logs from the pool and 
stacking in lots in the depot was being done by elephants. It is now 
done by men, 

The depot can hold a maximum quantity of 12,000 zhandies ot 
3,000 tons. Jn 1934 there were 2,250 tons and this year 1,625 tons 
are in stock of which 1,275 tons will be sold by auction in the third 
week of November. 

The income of this depot is a lakh and a quarter angually. 

The timber is mostly purchased by merchants from Cutch mandvi 
and a small quantity goes to Ratnagiri. 

This is the biggest Government, timher depot on the coast and 
supplies the needs of the Kathiawar State and until recently of 
Bombay. 

A visit to the depot is a regular feature in the programmes of 
Governors while on a visit to Karwar. In November of 1932 and 
1934 two visits were paid by the two Governors, 
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VIEW OF KODIBAG CREEK 

WITH A FLEET OF COUNTRY 

CRAFTS IN OCTOBER 1934 
Photo: S$. T. Nadkarni. 
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HAULING UP OF LOGS OF 4 CONTRACTOR BY HIS OWN 
ELEPHANT IN 1928 
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A SECTION OF THE 
GOVERNMENT TIMBER 
DEPOT SHOWING THE 
ARRANGEMENT OF STACK- 
ING TEAK LOGS 

Photo: K.S. Wagh. 


1987] GOVERNMENT DEPOT AT KODIBAG s6l 


Kodibag is important from another point of view. The coupe 
contractors who purchase fuel coupes bring all their fuel to Kodibag 
for shipment to Bombay. In October 1934, the Kodibag creek was 
so full of country craft for loading firewood and teak logs that it 
presented an extremely delightful and gay look. In October 1936 
it is the opposite picture. Very few machwas were seen loading 
fuel as the market for the same in Bombay is too discouraging. 
Prominent coupe contractors are now seriously thinking of manu- 
facturing charcoal and giving up preparing fuel for the Bombay 
market. 

The coupe contractors stock hardwood logs brought from their 
coupes in Kodibag in the river and sell them locally in the round or 
after conversion into seantlings. 

Kodibag is thus a centre of activity in the timber trade in Karwar. 
Merchants from Goa, Ratnagiti and Cutch mandvi are seen frequent- 
ing during the fair season. 

At the conclusion of the auction sales at the Government depot 
and on payment of the full purchase price, the logs are dragged down 
into the river and loaded into country craft for shipment to various 
destinations up to Cutch’mandvi on the north coast. 

The annual export from Kodibag is 3,000 tons of 50 e¢.ft. of 
timber, both Government and private, valued at Rs. 14 lakhs and 


8,000 tons (1 ton = 100 c.ft. stack measurement) of firewood valued 
at Rs, 80,000, 


REVIEWS 


REPORT ON THE DEVELOPMENT OF THE CATTLE 
AND DAIRY INDUSTRIES OF INDIA 


By Dr. Norwan C. Watent, 1937 


De. Wright was engaged by the Government of India to visit 
India last cold weather to advise on the above subject. He has dealt 
with his problem in a most efficient and practical way and, having 
read every word of the publication, T would strongly recommend its 
perusal to all forest officers interested in this subject. To show the 
common-sense way in which Dr. Wright deals with his subject it is 
only necessary for me to quote the following passage : 

“ Tt should be emphasised that the period during which there is 
any considerable growth of herbage on grazing lands is strictly 
limited ; for 3 to 4 months such lands can only be looked upon 
as exercise grounds, providing indeed an exeellent training 
ground for young draught cattle, but no source of nourishment, 
In this connection I was struck by the almost universal demand 
of the villages for increased grazing land. 1 do not believe that 
the grant of such land would alleviate the present shortage of 
fodder, for the immediate tendency would be to overgraze the 
areas and leave them barren of herbage within a comparatively 
short period. Moreover, the provision of additional grazing 
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lund could not improve the food supply of the cattle during 
those months when drought prevents the growth of herbage. 
Tn any event grazing under Indian conditions cannot be looked 
upon as a source of nutrients for milking cattle.” 

This is exactly what forest officers have heen saving for years and 
it is indeed gratifying to find that our views ave supported by an 
authority of Dr. Wright's standing. It would he a good thing if the 
passage | have quoted was brought to the notice of every politician 
and every district officer in India. If every one of these would read 
the whole publication it would do something to remove the appalling 
ignorance which exists in this country on the management and fecding 
of dairy cattle. 

(. GT. 


THE THREAT OF SAHARA 


By B. P. Stress, Prornssor or Forestry, Universrry 
or EptnBurcH 


The average person takes the Sahara Desert for granted as a 
component part of the globe, a blank area on the map which always 
has been and always will be there, like the Himalayas or the Black 
Sea. He rarely speculates on the origin of this vast desert or realises 
that it has developed in very recent geological times, and that its 
most rapid spread has taken place within recent history. 

The Sahara is by no means alla flat sandy waste as is sometimes 
imagined. It has mountains running up to 10,000 feet and the relics 
of a large powerful river system that existed in quaternary times and 
which must have been fed by abundant precipitations. The geologi- 
cal and atchmological evidence of prehistoric times shows fairly 
conclusively that much of it was then a humid region, well covered with 
forest. The climate has progressively become drier (as in many other 
parta of Africa), and a study of the probable causes of this progressive 
dessication is of the greatest interest to mankind, more especially, 
as the action of man himself has considerably hastened the spread of 


desert conditions particularly in recent times. 
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Professor Stebbing quotes a number of the best known authori- 
ties on the Sahara to show how parts of the Sahara once supporting 
2 large population on what must have been fertile watered land are 
now dry, sandy desert. The ruins of large flourishing cities of Rorhan 
times in North Africa—Timgad, El Djim (Thysdrus) with an amphi- 
theatre to hold 60,000 spectators, Gyptis (Z-phis magna) and others— 
are now to be found in mid-desert, and the great empire of Ghana 
{9th to 11th centuries), believed to have been once situated in the 
midst of smiling fertile lands, is now one of the worst deserts in 
Mauretania. Recent history shows that the disappearance of vege- 
tation is progressing more rapidly than ever hefore. As example, 
instances are quoted of patches of forest or estates that have been 
protected from the ravages of shifting cultivation and browsing by 
cattle, and now stand isolated in desert or semi-desert scrub surround- 
ings, the change having taken place in the last 20 to 30 years. It 
has been estimated that the desert is advancing at the rate of about 
1 kilometer per year on its southern edge. 


The process of degradation of the remaining forests into savannah 
and finally desert conditions is described. Felling and burning the 
forest for shifting cultivation is the beginning, followed by grazing 
of large herds of goats and cattle, with its usual accompaniment of 
lopping the few remaining trees. The soil, after yielding crops for a 
few years, becomes impoverished and water supplies become scarcer. 
Cultivation ceases and savannah grasses take possession. Grazing 
eventually produces true savannah conditions which through the 
blowing in of sand in an ever thickening carpet gradually turn to 
desert. The process is irreversible and irrevocable, and reaffores+ 
tation is impossible under these conditions. 


That is the picture painted by Prof. Stebbing, but there are some 
critics who do not agree that it is altogether a true statement, no more 
than they agree with his implications that the dessication is primarily 
caused by the action of man. It appears that in some cases assump- 
tions have been made on observations which are capable of more than 
one interpretation. For instance the disappearance of forest, though 
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primarily, no doubt, caused by the action of man, is also accelerated 
through the general dessication of climate that is taking place in 
Africa, a dessication that isnot confined to the Sahara. Prof. 
Stebbing argues conversely that the dessication and sinking of the 
water levels are caused by the destruction of the forest and describes 
this asa“ commonly held tenct of the forester.” Alternately it may 
be argued that the dessicution of the Sahara and its climate is due to 
some gradual general macto-climatic change, not dependent upon the 
existence or disappearance of tree growth, There are, however, 
inany conflicting opinions on this point. 


Another matter upon which there are differences of opinion is 
the irreversibility of the change of vegetative conditions, There are 
villages in northern French Uganda round which elearings have been 
made and appatent desert conditions created which are indistinguish- 
able from the stages described hy Prof. Stebbing. Some of these 
have been abandoned and serub forest has gradually come back. 


This pamphlet by Prof. Stebbing is worthy of wide circulation, 
Though containing some points which ate open to controversy it 
gives much historical and observational evidence on the réle man is 
playing in the rapid encroachment of the desert on the forests of 
Nigeria, and has lessons to teach that should be marked by anyone 
who has anything to do with determining land utilisation policies in 
tropical countries, The worst of it is that, even with the knowledye 
that we have of the effects of the destruction of forest and the creation 
of uninhabitable desert conditions by man’s folly, effective action 
to stop the process is usually lacking. Remedial measures involving 
the evietion of populations from areas in danger, restrictions of 
grazing rights and of rights to forest produce, ete., are invariably 
unpopular, and it is rare that in a democratic country, even though 
full knowledge and expert advice is available, the politicians will risk 
such unpopularity for the ultimate good of the land. There may be 
something to he said for dictatorships in such cases, 


M. VY. L. 


EXTRACTS 
PORTABLE RADIO FOR U. S. FORESTRY SERVICE PLANNED 


Portable radio equipment for forest tangers in the State of 
California—and other States—-who travel in the back country is just 
around the corner. 

Efficient use of this portable radio equipment in all phases of 
forest work, and particularly in fighting forest fires, has brought 
its value to a new height here, reports the office of the regional 
headquarters of the United States Forest Service. 

Radio was used in emergencies many times last year where all 
other means of communication were cut off or either not available or 
go slow that loss of time would have meant large loss of valuable 
resources, according to a statenient by Mr. 8. B. Show, United States 
regional forester for California. 

He gave several instances in which the use of the portable radio 
sets used by foresters were invaluable. : 

Radio, he said, however, will never supplant the telephone in the 
national forest, but he pointed out ‘‘ radio will supplement the tele- 
phone service to give mare effective protection and administration,” 
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The radio as used in the forest in the case of forest fires, permits 
the fire boss to keep in contact directly with his men on the fire line, 
and enables those on the line to report: quickly conditions requiring 
reinforcements and supplementary equipment. 

Its most important uses as outlined by Mr. Show are : To contact 
work crews in isolated regions ; to communicate with CCC spike camps 
remote from the main camp; to keep in touch with fire chiefs and 
other officers on observation trips where quick reports often prevent 
fires from spreading. 

Radio equipment used by the Forest Service must be specialized, 
Mr. Show contends, The rough topography, deep canyons, peaks, 
and the cover of trees all necessitate something different from the 
regular instruments used outside the mountains and forests. Constant 
research and experimentation, he said, is heing carried out to adapt 
the radio more accurately to the problem of forest conservation. 

All forest equipment is being strained to the utmost at this time, 
and will be from now on, it is reported, to spot the forest fires as they 
oceur for the purpose of preventing to a greater degree the destruction 
that has occurred in past years. 

Again, as in years past, warnings are issued to all travellers, 
campers, hikers and motorists to take care with their matches and 
fires, It takes a forest fire only a short time to spread and spoil 
whole areas where it takes but a little care and thought to extinguish 
fires, matches and other inflammables that cause the fires. 

The Christian Science Monitor, July 9th 1937. 


HAS MAN A SENSE OF DIRECTION ? 
By Catvin Routsrruwt 
Men of the open for generations have vied with each other on 
that eternal subject, their sense of direction. A myriad tales have 
peen told of the adventurous and uncanny feats attributed to this 
purported faculty. As far back as the fables of Egypt, these tales 
dot the perspective of literature and no less do they adorn the present 
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day narrative. Yet, always with the fundamental idea that only 
a chosen few have been gifted with that conative impulse which 
holds them unwavering to the straight and ever-orientated course. 

Now, whatever our conclusions may be on this point, it would 
be unwise to question the veracity of these story-tellers in so far az 
the physical aspects of these feats are concerned, for they could, 
no doubt, have been aceomplished either by minds attuned to 
keen observation, or by accidental circumstance. As to their 
performance through an instinctive sense of direction, we are 
immediately confronied with an insurmountable barrier uf authori- 
tative opposition. 

Psychologists and physiologists unarbitrarily agree that man 
has no sense of direction. To the man of the forest this may not be 
a very romantic bit of news coming from the professorial circle, but, 
if true, it-is nevertheless edifying. After a hard day in the woods, 
it might be well when returning to camp to know how much to 
depend on instinct, and how much to depend on sensible observation 
and the compass, There is a certain pleasure in living under ilkusions, 
but they are not at all conducive to our welfare when they affect our 
security, or apply to the extremely practical side of our lives. To 
confess—I have always been reluctant to acknowledge that secret 
consciousness of not possessing a sense of direction ; meanwhile living 
with a certain envy of others who claimed tobe so endowed. Therefore, 
the eminents whose task it is to explore our minds have given 
me no little measure of encouragement by the result of theiv finding 
in this interesting field of research. 

It is interesting to note how flese men of science, in refutation, 
have arrived at their conclusions. Not long ago several psychologists 
conducted a very interesting experiment on a perfectly level stretch 
of prairie ground. A great number of persons took part--old 
patriarchs of the eatly West, young cowpunchers, business men, 
sportsmen, university students, and others— many who were alleged 
to possess a sense of direction. 

A day was selected when no wind was blowing and the sky was 
overcast, so that the subjects should not be guided by the direction 
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of the wind nor the warmth of the sun on one part of the body or 
another. They were shown an object on the horizon, and while 
facing it were blindfolded, then asked to proceed toward it. Some 
walked, some ran, others drove cars; all veered in a.circle, and in 
their travels described something which looked like a spiral or a coil 
spring. As they proceeded, all were asked from time to time about 
their general direction and all were equally certain that they were 
continuing in a straight line. Later, when the experiment was 
transferred to the water—tests being made by swimming, canoeing, 
and rowing—-the sume results obtained. Without an exception they 
took to describing marine curves instead of straight lines. 

There were some interesting disclosures. Even though all 
travelled in a circle, with now and then a short, straight spurt, the 
spirals varied from twenty feet to four hundred yards. In an attempt 
to account for this peculiarity in man’s nature, it was proferred that 
the difference in Jength of one leg over the other and their variations 
in strength caused this veering. Leg measurements and tests were 
made to determine these differences and compared with the veering 
registered on the charts of the subjects. The result of this observation 
tan the leg theory into the ground, and it was finally concluded that 
it was not, as had been supposed, a matter of relative leg-strength or 
leg-length at all. 

Moreover, it was not the result of being left-handed or right- 
handed. Tests exploded this tendered notion as well. Left-handed 
persons veered to both right and left, and likewise with right-handed 
persons, Many further presumed that it was a matter of muscles. 
This theory was quickly dissipated when a person was placed blind- 
folded beside a driver and asked to instruct the driver to turn either 
to the right or to the left, whenever it was felt that the car was not 
being held in a straight line of travel. Likewise in this case, curves 
and spirals were invariably the result. 

The muscular theory and other physical attributions. continued 
to lose value as further experiments were made. This was true when 
reversals and alternate action took place. Where the parties first: 
walked forward for a while and then backward the same peculiar 
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circles and spirals were followed out ; sometimes to the right aud other 
times to the left with no apparent modification through any attributed 
muscular weakness. In the case of swimming where the subject 
first, proceeded forward in the normal fashion, then on his back, or 
with the side stroke the circles continued. Whether in driving, 
walking, rowing, or swimming, the arcs in the charts of progress 
remained very much the same in size, except that the steady plodders 
deseribed a slightly larger circle on the average than did those who 
were more impulsive in nature. 


As manifested in other conditions of this kind, the explanation 
is not an easy one, Certain eminent physiologists believe that our 
tendency to describe a spiral when blindfolded is due to the nature of 
our nervous system. It may still remain a task for them to determine 
the real cause of this tendency toward the spiral ; but for all practical 
purposes it has been quite well established that somewhere in the 
netve system there is a spiralling mechanism. From observations 
made, it is not a matter of intelligence ; and it would, therefore, be 
unwise to regard with disdain a guide who could not hold to the 
true course without the aid of his eyesight and the other senses. 
The interesting point here is that the imbecile and the intelligent 
man have shown in tests to describe the same spirals, when deprived 
of the use of their sight. An imbecile was taken from an asylum 
and blindfolded in the same manner as other subjects, with the 
resulting circumstance that the spirals were no less uniform than 
those described by sane individuals of high intelligence. 

As an adjunct to the point in question, I might explain that the 
single-celled amoeba in its apparent groping, swims in this same 
circling style; a point which would probably have been of much 
interest to Darwin in showing a connection between the first form 
of life and man. This circling is also true of animal life in general 
when it is frightened and is running from an enemy. 

Veterans of the wilderness who have read to this point will 
probably suspect pedantry in the foregoing allegations of the pro- 
fessors. ‘This skepticism, if it exists, is not in a way irrational. My 
experience in the wilderness had thrown me with men for whom [ 
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had the greatest respect concerning their “‘ sense of direction, ” and 
it was not an easy matter for me to amalgamate the reasoning and 
research of the professors with the faculties I had attributed to these 
men of the out-of-doors. Hovering between a half believed revela- 
tion in the instinctive character of man and an almost traditional 
respect for the ability of certain woodsmen, I decided to make 
concluding experiments which would decide the question one way or 
the other as far as L personally was concerned. 

T had in mind, as one of the deciding factors, a friend whose 
travels from Ontario to Quebec have remained with me a symbol of 
fine woodsmanship. We regarded him as unexeelled in two things : 
he could make the finest bannock of any man in Canada and, when 
travelling, could find the shortest route between two points. Un- 
fortunately, he had never obtained an academic education, but his 
knowledge of the woods was the envy of most men he came to know. 
Whatever my views are at this time concerning instinctive qualities, 
there is no question but that I believed my friend possessed a sense 
of direction. I had followed him through bog and timber when 
I was certain that he was as erratic as a chip in a maelstrom, only to 
find that we would suddenly come to our destination in a minimized 
length of time. 

He was not a little offended when, one evening before a camp 
fire, I asked him if he had a sense of direction. This question had 
been prefaced with another, asking him how he got about the country 
so well, He balanced a small hot coal from the fire on a chip to 
light his pipe, and when it began to draw well, he said: ‘“ Well, 
b’y, it’s sumthin’ yu can’t learn. If yu hain’t got it yu hain’t got 
it.” 

With as much diplomacy as [ could conjure, T coaxed him into 
a test two days later when the lake was calm and the sky overcast. 
I pointed out a rocky abutment across the lake and asked him if he 
could paddle the canoe while blindfolded, and come within a 
reasonable distance of this abutment. I sat in the front seat and 
observed the result. Somehow I had a strong desire that he should 
win. The very traditions that had been handed down from father 
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to son seemed involved in the success of his venture. The canoe 
was pointed straight as an arrow at the rocky abutment; and with 
a folded bandanna tied over his eyes and around his head, my friend 
began to paddle. 


T could see grim determination in the set of his mouth, as though 
an inner sense were adjusted to a straight course and should not for 
a moment be relaxed. Within two hundred feet from the start, the 
canoe began to veer to the left, then held a moderately straight 
course for fifty feet, after which it began to veer again to the left. 
By now, the rocky abutment was several points off the bow and I had 
a fear that the professors were right. It was not long before we were 
moving almost directly away from the general direction of the 
abutment, Meanwhile, I was attempting to draw the course on a 
sheet of paper, alternately scattering pieces of birchbark on the placid 
surface of the lake to mark the course. The graph looked something 
like a coiled spring that had been bent out of shape. Bill finally ran 
ashore about a half mile from the starting point—almost. opposite 
from the direction of the abutment— and there pulled the hand- 
kerchief from his eyes. He looked a bit bewildered, then asked to 
see the chart of his travels. We gained a high rocky point where 
patches of birchbark could also be seen strewn about the lake. He 
sat. dawn on atock and langhed heartily for several minutes, even 
though he must have sensed a sharp disappointment, His rational 
resignation to fact when it was apparent is probably the fundamental 
reason for his superior ability as a woodsman. It is needless to 
show the subsequent tests which weve carried out from time to time 


in my own personal endeavour to get at the truth of this peculiar 
phenomenon ; but I might give the conclusion ultimately drawn. 
Tt is my opinion that man has no sense of direction in that he possesses 
a biological compass which holds him to a straight course. T must 
agree with the professors that something akin to a spiralling 
mechanism. controls the individual in lis travels. Unless he can use 
one or more of the senses as a relative guiding factor to something 
in his environment alien to himself, he is unable to hold to the 
straight line or move from oue point to the other consistently. 
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Ability to travel a sttaight course, as claimed by many guides, 
is plainly the result of their observation, At fhe end of the day, 
they may not be able to calla single guiding unit; but, in their 
travels, they are, nevertheloss, unconsciously projecting something 
ahead of them or moving in relation to some extraneous element in 
the landscape. 

(American Forests, Fehruary 1936.) 


THE LANTANA BUG, TELEONEMIA LANTANAE, DISTANT 
By RB. V. Fyre, BSc. Agr. 

Assistant Research Officer, Division of Economie Entomology. 

The Council for Seientific and Industrial Research introdneed 
the lantana bug, Teleonemia lantana Dist., into Australia, at the end 
of 1935, to assist in the control of the lanfana weed. This insect. is 
a small plant-feeding bug belonging to the family Tingitidac. The 
bugs feed on the leaves, flowers, and young stems, by means of a 
beak which pierces the plant tissue and through which the contents 
of the plant cells are sucked. The feeding causes the death of the 
plant part attacked. 

Tests have shown that the lantana bug cannot feed or develop 
on plants other than those belonging to the genus lantana. 

At the present time, attempts are being made to establish 7. 
lantanae in selected localities in Australia and on Norfolk Island, 
from stocks bred in the insectaries of the Tivision of Eronomic 
Entomology, Canberra.—Journal of the Council for Scientific and 
Industrial Research, Vol, 10, August 1937, No. 3. 

[* The Forest Entomologist of the Forest Research Institute, 
Dehra Dun, is watehing the results of these experiments with interest 
with a view to the possibility of introducing the lantana bug to 
India.—Ep.”’| 


WANTED 
The Director, Forest School, Balaghat, C.P., wishes to purchase the 
july 1925 issue of the Indian Forester, and to sell at very moderate rates 
a large number of spare issues and complete volumes of that Journal for 
several years past from 1891 to 1910. 
Offers and enquiries are invited. 
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The following information is taken from the accounts relating to the Seaborne Trade and 
Navigation of British India, for September, 1937: 


IMPORTS. 


MONTH OF SEPTEMBER 


: Quantity (Cupic Tons) 


ARTICLES pS ool heteal es a VaLug (RUPEES) 


1935 1936, 1937 1935 1936 1937 


‘Woop anv TIMBER 
Teakwood— 
Siam as 19,006 1747 15,983 


French Indo-China 2,045 | 12,080] 80,682 


Burma 16,44,959 
Other countries 10,185 64,515 
Total 21,051 | 23,982 18,06, 145. 
Other than Teak— | he oy 
Softwoods 72,850 £8,281 33,540 
Matchwoods 


44,125 | 41,004 
1,06,878 | 43,601 | 2,26,347 
405 300 


‘Unspecified (value) 


Firewood o 
Sandalwood 


7,778 


Total valus of Wood 


and Timber 1,584,085 | 3,06,416 
Manufactures of Wood 

and Timber— 
Furniture and oabinet- 

ware oo No data 
Sleepers of Wood .. a re o | . 15,593 
Plywood -_ ia 50,337 17,658 
Other manufactures oi 
“ wood (value) 90,814 | 1,25,963 
Total value of Manufac- 


tures of Wood and 
Timber other than 
Furniture and Cabi- 
netware 7 


1,41,151 1,59,214 


Other Products of Wood 
and Timber— 
Wood pulp (owt.) 


15,302 


96,941 86,076 | 1,22,471 
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EXPORTS 


{ December 


MONTH OF SEPTEMBER 


Value (RUPEES) 


ARTICLES Quantity (Cunic Tons) 
baciaecia eee ican) bo 1 
1935 1936 1937 1935 1936 1937 
Woop aND TIMBER ~ 
Teakwood— 
To United Kingdom .. 4505) 3,699 39] 8,5,277 | 7,50,473 | ° 5,337 
» Germany Pe 05 265; 113,624 | "67,062 é 
Tra eS 160 aa} of! 27.803 | 6.798 60 
2 Gayton A 62 109 7,770 | 13,503 46 
w» Union of South } 
Africa ~ 470 782 75,693 | 1,67,650| 
» Portuguese East 1 
Africa, 256 181 43,800 | 31,296| 
nu United States of i 
America wd 42 zi! 10,959 | 59420] 
w» Other countries. Al 365 73 | 1,33,973 | 85,090) 19,738 
i} 
f ec, 
Total ..f 7,042) 5,640 112 | 13,68,892 | 11,81,297 | 28,181 
Teak keys (tons) 455 waz), 66,600] 46,591 - 
Hardwoods other than 
teak 27 195 7} 27°49) 49.354) 1,700 
Unspecified (value) fw Ss - 29,327 | 38,210}  s4ee4 
Totat é 726 542 7| 123.778 | 1,01,185 | 56,364 
Sandalwood— | | | 
i 
To United Kingdom .. 1 2% 7] 1.800! 2,000 6,880 
» japan Pe 24, 15 10 24,966 | 39,303 10,010 
1. United States of ' i f 
‘America 7 136 50 100 | 127,920! £0,090 | 1.00,000 
~» Other countries, 9! 22 3) 8847. 25.2701 "3,929 
Total “ 170 89 | 120 | 1,73,260 | 117,573 | 1,20,819 | 
Total value of Wood and _ 
Timber bofis ots * ++ [16,458,980 | 14,00,025 | 2,02 364 
Manutactures of Wood - 
and Timber other 
than Furniture and 
Cabinetware ae Fe 4,141 6,851 23,372 
Other Products of Wood ihe 
and Timber a No data No data 


